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NUMERICALLY 


CONTROLLED 


DRILLING... 


A short cut to a fast payoff 


Drilling has long been one of the simplest and most univer- 
sally used operations in the machine tool field. Further- 
more, of the various numerically controlled machines, the 
drill is one of the quickest to return its cost through 
resultant savings. 

This is due largely to the fact that the increased aecu- 
racy required in most of today’s drilling operations has 
heretofore been met by building expensive jigs and fix- 
tures. And often these special fixtures have been made 
obsolete due to design changes long before they have re- 
paid their cost through savings. 

Many people think of numerical control only in terms of 
very high production. But with drilling this is not the case 
at all. 

The Heavpritt, a high-precision automatic tape-con- 
trolled drilling machine, has been profitably applied on 
many short run jobs involving frequent changeovers. In 
fact operating experience in our own drill department 
proves that the cost savings are even greater where small 
lots of many different parts are involved than on high pro- 
duction jobs where the expense of special jigs and fixtures 
might be recovered before obsolescence. 

A case in point is the Heald hydraulic valve plate illus- 
trated here in a setup on the machine. A mating pair of 
these plates forms a multi-channel valve panel which re- 
quires 54 drilled holes, 44 drilled and counterbored holes, 
and 75 holes that are drilled, reamed and tapped. All of 
these operations are now done on the numerically-con- 
trolled Heavpritt and all cycle functions are fully auto- 


HEALDRILL in operation in drill department of The Heald Machine 
Company in Worcester, producing precision drilled, bored, counter- 
bored, reamed and tapped parts for other Heald machines. 


by Gordon Deagle 
Engineer, Bore-Matic Division 
The Heald Machine Company 


matic except for tool changes. Based on manufacturing in 
lots of 10, with a total of 200 before obsolescence of the 
part, the HeALpritt method has saved $39.90 per panel 
over the jig method. This is a total saving of $7,980.00 on 
one job alone—almost 20% of the entire cost of the 
machine! 

Hole positioning, feeds, speeds, rapid traverse and full 
depth limits, and drilling or tapping cycle are selected 
by the tape and hence are completely independent of the 
operator's skill, accuracy or speed. Tool changes, when 
required, are indicated by the machine and can be made 
in a matter of seconds. And total floor-to-floor time can 
be reduced by as much as 50 per cent. Changeover to 
another job requires no setup time except that required 
to insert a new tape in the control unit and locate the 
part on the table. 

Preparation of the control tape for a new part is fast 
and relatively simple. With a HEALpRILL, sample and pilot 
lot production can be accomplished in days instead of 
weeks, and at minimum cost. 


Hydraulic valve panels with 173 holes are precision drilled, counter- 
bored and tapped on the HEALDRILL, at a saving of $39.90 per panel. 


For complete information on the numerically-controlled 
HEALpRILL contact your Heald engineer—or send for a copy 
of Bulletin 2-20-48. 


It Pays to come to Heald 


EALD 
THE ¢ MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 
Worcester 6, Massachusetts 





COVER: 


Unusual picture of Sciaky Bros 
electron-beam welder in opera- 
tion was made through four 
thicknesses of glass totaling 
1%% in. Details on electron 
beam developments, page 111. 








Trends... 








Metalworking Report.. 
Spot News.. 
Washington .. 

Detroit. . 


Aircraft and 
Missiles .. 


Machine Tools.. 
Materials. . 
What's Ahead.. 








Departments... 








Publisher's Letter. . 
Letters . . 
Calendar .. 
Editorial . . 
Talking Shop.. 
Practical Ideas... 
Names... 

New Materials. 
New Equipment.. 
Field Report.. 
New Books... 


New Films.. 


American / Metalworking 
Machinist / Manufacturing 





contents for September 18, 1961 VOLUME 105, NO. 19 


How to meet job shop deadlines . . . Here’s a newly installed system 
that helps meet deadlines on nuclear submarines, and will serve as prototype for 
production control in any large job shop. By Tom Johnson 


101 


Pins put precision in numerical positioning . . . Electronic position- 
sensing system cuts out need for mechanical linkage or optical stage. By John M 


Rhoades, General Electric Co. 106 


Shaped pellets simplify epoxy bonding . . . Pellets that require no 
pre-mixing bond when heat is applied. By Stephen P Siner, Joseph Waldman & 


Sons 


U S dollars back Europe’s boom -110 


Deeper, narrower electron welds . . . Even with medium voltages. 
electron-beam machines are making welds with extremely high depth-to-width 


ratios 


108 


Bigger presses for Aerospace program 112 


Report from Brussels . . . On-the-spot report from 7th European Ma- 
chine Tool Exhibition. By Burnham Finney . 113 


130 different engines from one plant . . . Flexibility is essential for 
a plant producing such a variety. Here are some key ideas. By A E Clare, Allis- 


Chalmers Mfg Co 115 


Vibratory finishing equipment . . . How it differs from barrel finish- 
ing and what it can do. By William E Brandt, Pangborn Corp 118 


New inert gas barrier aids brazing: 
1. Of stainless honeycomb - 122 
2. Of titanium honeycomb ... 124 


Tooling and techniques on two different applications of new process that fights 
contamination. By J F Cochran and D R Torgeson, General Dynamics/Forth 


Worth 


Chemicals, blank precision parts . . . Photography and etching com- 
bine to produce close-tolerance parts on short runs. By John E Hendricks, Indus- 


trial Electronic Engineers, Inc 


Hand-held tool explosive forms tubing. . . Ends of tubing for joints 
are formed by explosive expanding at Rohr Aircraft 


130 


You can solder magnesium . . . New timing technique makes magnesium 
as easy to solder as brass or copper Ne .. ee 


REFERENCE BOOK SHEETS 


Pressure to mark parts . . . Chart showing pressure required to mark 
various metals 


Length of 90° bends . 


tronics, Inc 


135 


137 


p> 





METALWORKING REPORT 


. « « what's new and significant in manufacturing techniques and materials— 


direct from our own staff and round-the-world news bureaus 


FINISHING . .. New die stuffs for anodized aluminum will have a much higher degree 
of light. fastness in exterior applications such as architectural panels and auto trim, ac- 
cording to Koppers Co, Inc (Pittsburgh). The company has developed a new line of organic 
die stuffs and has patented a method for applying them to anodized surfaces. (Die stuffs 
presently available are inorganic). Although the new method does not alter anodizing 
process—only the application of color—Koppers is not releasing details until exposure 
test is complete. Company’s comment: “So far, it looks good.” 


ASSEMBLY ... Many assembly lines today waste 10 to 25% of the workers’ time. That’s 
the opinion of the Armour Research Foundation of Illinois Tech, which offers this simple 
way to check work-load balance: (1) Divide total time for all operations on a line by the 
number of workers. This gives an average time for each workstation. (2) Compare each 
operator’s actual time with this average. These comparisons will point out which workers 
are overloaded, which are not busy enough. 


SOLDERING ... Magnesium can be soldered with complete success if you use a technique 
developed jointly by Brooks & Perkins and Raytheon (story on p130). After surfaces are 
tin plated over a zinc deposit, the tin is hot-dipped flowed to produce a non-porous sur- 
face. Then conventional lead-tin soldering will give absolutely tight joints. 


COMPONENTS .. . Variable displacement pump can switch 
quickly from 3000 psi operation at zero flow, to low pressure op- 
eration at 9 gpm flow. Set up for this type operation, the pump 
could actuate a press ram throughout fast approach, long dwell, 
and fast withdrawal with a minimum of heat-dissipated energy. 
Displacement on the Weatherhead Co’s (Cleveland) W07 pump 
is varied manually or automatically by moving a non-rotating 
balanced cylinder back and forth. Since only the drive shaft and cam rotate, the speed 
range of the pump is high (450 to 4500 rpm), force required to change displacement is 
low. Other setups, which give up to 16 gpm at 3600 rpm, adapt it to many applications. 


WELDING .. . Transistorized air-acetylene torch gives instant flame when trigger is 
pressed, goes out when trigger is released. Two penlight dry cells power the ignition. 
Flame setting, which is preset for the job to be done, is not altered by trigger action of the 
Prest-O-Matic, which torch is called by Navan Products Inc (El Segundo, Calif). 


CUTTING . . . Debugging a machining operation meant a 40% higher initial outlay for 
coolant at Pontiac Motor Division of General Motors. However, by using a new soluble 
cutting fluid developed by Kearns-United, Pontiac has substantially reduced overall 
yearly coolant expense. In addition to improving cutting tool action, the fluid minimizes 
problems of bacteriological rancidity and coolant breakdown. Details forthcoming. 
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MATERIALS . . . New low-cost process makes any flexible material—such as textiles, 
leather, paper, plastic, or fabric with aluminum—temperature reflective. Called Alumina- 
tion by Thermo-Chem Corp (Penndel, Pa), the treatment adds heat resistance up to 2500 
F, depending on base material. Texture and pliability of treated materials are retained, 
while tensile strength and abrasion resistance are improved. As an example: Alumina- 
tion increases the reflectivity of woven asbestos 20 times. Applications of process, which 
gives a large number of colors, could range from space suits to insulated draperies. 


FORMING ... Externally shaped backward extrusions are 
being developed by the Janney Cylinder Co (Philadelphia). 
Purpose is to provide specialty parts with refined grain 
structure, high physical properties. Although only copper- 
base alloys have been shaped so far, stainless steel will be 
attempted soon. During backward extrusion in a 2000-ton 
vertical press, a continuously cast billet is heated and a spe- 
cial lubricant is used. The piston (compared here with a 22- 
in. rule) is aluminum bronze containing 5% nickel. Maximum 
dimensions of extrusions will be 12-in. dia by 30 in. long. 
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INSPECTION ... Radioisotope techniques can determine cutting tool wear without bring- 
ing any radioactive materials near the machine. The method—one of several industrial 
uses of radioisotopes reported by General Electric Co—consists of collecting chips during 
a machining operation, then irradiating the chips along with a known quantity of tung- 
sten. Tool wear is calculated by comparing the amount of tungsten in the chips with the 
calibration sample. Details on this and other developments will be reported soon. 


MATERIALS .. . For severe cold heading applications, Armco Steel Corp has announced 
a material designated Armco 18-9 LW, which has fabricating properties and corrosion re- 
sistance similar to a 16 Cr-18 Ni alloy, which has the lowest cold work-hardening rate of 
any of the austenitic chromium-nickel alloys. In addition, price is 13¢ per pound base less 
than Armco 16-18 (or, about that of Type 305 stainless). Main difference in composi- 
tion, besides the reduced Ni content, is that 3 to 4% copper is added to the 18-9 LW. Ex- 
pected uses: fasteners in applications where corrosion resistance counts. 


MANUFACTURING CONTROL. .. A minimum of paperwork, a minimum of paperwork 
flow. These are features of a new production-control setup at the Electric Boat Co (Groton, 
Conn). Designed for low-volume job-shop operation, the system helps the machine shop 
turn out nuclear-sub hardware on time. After a computer schedules machining, the com- 
prehensive system controls all operations on the shop floor. For details, turn to p101. 


Continued on next page 





Coming in AM/MM 
@ A new look at tool angles—Special Report 


@ Make tapered shells in easy stages 
@ Adjustable heads for mist cooling 
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METALWORKING REPORT... 


CONTROLS ... A position measuring system which is attached to the machine tool gives 
linear or circumferential position readout to 0.0003 in. The Accupin system, designed by 
General Electric Co, looks much like a comb. The “teeth” are precision magnetic steel pins, 
positioned on 0.100-in. centers, which move through C-shaped magnets with the machine 
(see p106). Designed with a low price tag in mind, this all-electronic system guarantees 
(within 0.003-in.) that table is at correct spot or drill at right depth. 


WELDING .. . Electron-beam welder joins cover sheets to honeycomb cores by a new 
method on equipment developed by Carl Zeiss-Stiftung, Germany. Magnetic tape pro- 
gramming controls a servomechanism that produces desired weld pattern, and company 
claims a high-speed, continuous seam weld. Other electron-beam developments on pl11. 


FORMING ... A horizontal cylindrical pressure vessel is the body of a 41,000-ton-capac- 
ity Verson-Wheelon hydraulic press, soon to be installed at Grumman Aircraft (Beth- 
page, LI, NY). Press, which handles parts up to 50 x 168 in., can form heated blanks 
(600 F) to a depth of 6 in. and cold blanks to depth of 10 in. A fluid cell in roof of pressure 
vessel is inflated with hydraulic fluid to provide forming pressure. Three of four parts 
trays can be loaded or unloaded (see p112) while the fourth is in press. 


BRAZING ... A new tool that fights contamination in honeycomb brazing has been devel- 
oped by General Dynamics/Fort Worth. Atmosphere-barrier tooling (patent pending) 
creates two pressure zones around the work, with the higher pressure in the inner zone 
so that any leaks are outward, away from the work. The technique is so successful that 
GD/FW brazes titanium honeycomb with little more difficulty than stainless. Two arti- 
cles, starting on p122, explain the tooling and tell how it helps braze titanium honeycomb. 
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To combine grinding operations most profitably... 


check all the angles 
with CINCINNATI 


Like other methods of machining, preci- 
sion grinding operations often can be 
combined at a substantial saving in cost. 
However, factors other than the mere 
combining of operations must be consid- 
ered. Accurate wheel truing heads the 
list. Cincinnati Grinding Machine Divi- 
sion Specialists solve the problem in a 
unique and highly successful manner for 
angular wheel slide grinding. 

The wheel is automatically trued to 
exact profile by merely pushing a button 
at front of the machine. A balanced hy- 
draulic system, incorporating longitudi- 
nal and transverse cylinders under con- 
trol of a directional integrating valve, 
assures sensitive, precise duplication of 
the cam contour in the wheel. Truing 


in one operation, a long 
diameter and the adjacent 
face of drive gears are 
precision ground on a 
CINCINNATI FILMATIC 
Angular Wheel Slide Grind- 
ing Machine equipped with 
automatic sizing and flag- 


ging combined. 





slide way is anti-friction; no twist, no 
stick-slip. 

The cost reducing possibilities of com- 
bining grinding operations, such as di- 
ameter and shoulder, are analyzed from 
every angle by Cincinnati Grinding Spe- 
cialists. For angular wheel slide grinding, 
these men have two wheelhead arrange- 
ments on which to base their recommen- 
dations— 30° for diameters having a 
length considerably greater than the 
height of the shoulder, and 45° where 
height of shoulder equals or exceeds 
length of ground diameter. Other feature- 
advantages and interesting applications 
are discussed on the two pages following. 
Complete information will be found in 
catalog No. G-686-1. Write for a copy. 


Grinding Machine Division, The Cincinnati Milling Machine Co., Cincinnati 9, Ohio 


CINCINNATI 


DIVISION 


PRECISION GRINDING MACHINES: CENTERTYPE * CENTERLESS * 





GRINDING MACHINE MICRO-CENTRIC * ROLL * CHUCKING * PRODUCTION LINES 








/ /\a brief 36-second cycle, 

f the diameters, shoulder 
and radius indicated are 
ground in one operation 
on a new CINCINNATI, 


Rear axle 


\ CINCINNATI 222: Incorporates Dependable Productivity 


Track rollers, 
both ends Possisiittes UNLIMITED might well be the in- 


i eeniaa troduction to CINCINNATI FILMATIC Angular 
Wheel Slide Grinding Machines. The four draw- 
ings at the left are typical of the many combined 
operations assigned to these cost-reducing ma- 
chines. In the photo above, one operation ona 
new CINCINNATI combines three operations for- 
merly performed on three older grinding ma- 
chines. 

Wheel truing, perhaps the No 1 consideration 
in combining precision cylindrical grinding op- 
erations, is an exclusive automatic-cycle profile 
type, and can be manually started or automati- 
cally controlled through a counting device. The 








Differential housing 


Drive gear 











LDERS OF PRECISION GRINDING MACHINES: CENTERTYPE © CENTERLESS © 
THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, 
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GINCINNATI FILMATIC 14”L x 36” Angular Wheel 
Slide Grinding Machine. These machines are also 
built in 6” and 10” swing sizes. Catalog G-686-1. 


in Angular Wheel Slide Grinding Machines 


machine’s automatic infeed cycle incorporates 
rapid approach, coarse feed and fine feed rates 
for sizing and finish. For extra high production 
work where stock allowances are inconsistent, 
the Gap Eliminator can be included, to cut down 
the time spent in “grinding air.” Automatic siz- 
ing and flagging are highly desirable quality con- 
trol features. 

The machine itself includes every element of 
Cincinnati quality construction and dependable 
productivity . .. FILMATIC grinding wheel spin- 
dle bearings . . . automatic hydraulic table clamp : 

° 68 Push buttons at front of the machine control the wheel 

and nine additional feature-advantages. Get truing unit at the rear. Balanced hydraulic system and two- 


more details by writing for catalog No. G-686-1. way truing assure precise duplication of cam contour in 
face of wheel. 


CINCINNATI 


" CHUCKING * MICRO-CENTRIC © PRODUCTION LINES 
GRINDING MACHINE DIVISION 
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On these pages you'll find the number of the FELLOWS gear 


inspection instrument that precisely matches your needs. 


In fact, right from the gear blank to the finished external or 
internal spur or helical gear, FELLOWS has a complete line 
of gear production and inspection equipment. 


One of the most important FELLOWS developments is the 
No. 4 Red Liner for fine-pitch gear inspection. It makes 
“composite” checks on the finest instrument gears with 
remarkable accuracy and sensitivity. Magnifications of 1600 
to 1 are obtained thru the electrical recording system which 
provides a written, unbiased record for instant reading or for 
proof-of-accuracy files. It’s the best way to check tiny gear 
components such as that shown actual size at top of right- 
hand page... a 22-tooth, 96 D.P. pinion backed up to an 
80-tooth gear on a cluster. 


WE VE GOT YOUR 


NO. 4 FINE PITCH RED 
LINER. For composite 
check of external and 
internal spur and helical 
gears. Maximum P.D.- 4”. 





< 


NO. 8 RED LINER. For NO. 12M INVOLUTE NO. 20M RED LINER. 
complete check of exter- MEASURING. For external For complete check of ex- 
nal and internal spur and and internal spur and hel- ternal and internal spur 
helical gears. Maximum ical gears. Maximum P.D. and helical gears. Maxi- 
P.D. depends on design. — 12”. No. 24M — 24” cap. mum P.D, — 18”. 


Keep your production and inspection operations efficient and 
economical with today’s most advanced gear manufacturing 
equipment. Get complete details on FELLOWS equipment 
from your nearest FELLOWS branch office. 
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Note wide range of size 
covered by Fellows Gear 
Inspection Equipment. 


UR 4 


riginating type lead 
‘ing of external and inter- 
helical gears. Maximum P.D. 
. No. 24H has 24” capacity. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich. 
50 West Pleasant Ave., Maywood, N. J. 
THE 150 West Pl 4 M 1,N 


5835 West North Avenue, Chicago 39 
PRECISION 6214 West Manchester Ave., Los Angeles 45 
LINE 


Gear Production Equipment 
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Landis Type R Universal will improve 
your grinding accuracy, speed setups 


NS TOOL 


LANDIS 


New Landis 14” x 36” LR Universal Grinder 


condensed specifications machine size 
10” R 14” LR 





" Max. work swing | 103%” 144%” 
Lengths between centers | 24” 36” - 48” 
Standard grinding wheel = |:12”x 1” 5”| 14” x 12x 5” 
Work speeds —rpm (variable) | 55 to 495 25 to 500 
Traverse speeds—in. per min.| 2 to 240 2 to 240 
Wheel drive motor—hp. 








a 
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iY %, 
~" 
we 
Greater rigidity and balance of new swing type internal New hydraulic plunge feed available with turning hand- 
_ grinding fixture adds accuracy and convenience. wheel to show rate and amount of feed. 
Exclusive Landis Microsphere wheel spindle bearings sub- Improved machine alignment through better temperature 
* merged in circulating and filtered oil. control. Hydraulic reservoir isolated from bed. 


+ LANDIS 


LANDIS TOOL COMPANY WAYNESBORO, PA. 


SUPER-PRECISION 
with 


INCREASED PRODUCTION 


THE HARDINGE HiGH SPEED PRECISION LATHE 
Mopet DV59 


San enemy 


err na ont . 
Ritts _ 


SPECIFICATIONS: 


1%” COLLET CAPACITY 
6” STEP CHUCK CAPACITY 
5” JAW CHUCK CAPACITY 
9” SWING OVER BED 
44,” TOP SLIDE TRAVEL 
5” BOTTOM SLIDE TRAVEL 
VARIABLE SPINDLE SPEEDS 
TO 3500 R.P.M. 
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Write For FREE Bulletin 
HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 


Offices in Principal Cities. Export Office: 269 Lafayette St., New York, N. Y. 
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the baits line of precision surface grinders 
first for accuracy... first for value 


No. 11, 


The most popular surface grinder for tool and 
die work. Hand operated with a 12” wheel for 
deep slot grinding, 1 hp motor and 10” x 15” 
worktable capacity. Shown with wet grind- 
ing attachment. 


HYDRABRASIVE 


Available in four sizes with 12” wheel and 3 hp 
motor, this hydraulic surface grinder is espe- 
cially suited for general machine shops, pro- 
duction operations and tool shops. 





a 


New 618 hydraulic surface grinder with power 
traverse, power crossfeed and power eleva- 
tion to the wheel. Has 6” x 18” worktable 
capacity with 7” wheel and 1 hp motor or 12” 
wheel and 2 hp motor. Also available as hand 
operated machine. 





18” FACE GRINDER 


New hydraulic 18” face grinder for grind- 
ing workpieces requiring flat surfaces. Has 
12” x 36” worktable capacity, 18” wheel 
and 15 hp motor. Also available as hand 
operated machine. 


LANDIS 


LANDIS TOOL COMPANY, WAYNESBORO, PA. 





There are 10 different 
impeller jobs in this 
“work to be done rack”. 
Lots from one to ten 
pieces await machining 
on Dean Brothers’ No. 
5 Warner & Swasey 
Turret Lathe. 





AT DEAN BROTHERS PUMP INC. 


Indianapolis, Indiana 


Light trace photo shows why Warner & Swaseys are 
known as “‘operator’s machines’’. Note that all controls 
are within easy arm’s reach from an upright standing 
position without side-stepping or bending from the 
waist. Easier handling means more pieces on the floor 
at the end of the day. 

Further advantages of using Warner & Swasey 
No. 5 Turret Lathes for very small-lot work: Warner 
& Swasey provides the most complete line of standard 
tools available from a single manufacturer, plus a 
variety of attachments which increase machine versa- 
tility, such as cross slide thread chasing, hex turret 
leading-on, taper turning, cross slide rapid traverse, 
and contour tracing cross slides. 


Warner & Swasey No.5 Ram Type 

Turret Lathe delivers 3 to 1 production 

advantage on work previously produced 
on engine lathes. 


Dean Brothers Pump Inc., produces centrifugal and recipro- 
cating pumps. They use their new Warner & Swasey No. 5 
Turret Lathe to machine a wide variety of impellers in 
exceptionally small lots—from 1 to 20 pieces—with the 
average only 4 pieces. 

In spite of the small lots, the No. 5 delivers a minimum 
3 to 1 production advantage because of reduced machine 
handling time. All tooling on the No. 5 is permanently in- 
stalled in a “universal” setup, and quickly set to size on the 
first piece. Engine lathe “place and remove” time necessary 
for each end-working tool is thus eliminated. And power feed 
can be applied to all cutters. 

Dean Brothers’ new No. 5 has lowered impeller production 
costs by also providing: 
e Greater power. 
e Easier speed preselection and instant change. 
e Use of heavier feeds due to machine rigidity and large cutters. 
e Combined cuts—simultaneous cutting from both square and hexa- 

gon turret. 


e Longitudinal feed dials which eliminate setting of stops, shortening 
setup time. 


If small lots are one of your production problems, ask the 
Field Engineer about the cost-saving advantages of Warner 
& Swasey Ram Type Turret Lathes. Or write The Warner & 
Swasey Company, Cleveland 3, Ohio. 


YOU CAN TURN IT BETTER, FASTER, | 


\ 


FOR LESS...WITH A WARNER & SWASEY \ 
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GET MORE PROFIT AND EFFIC 
CONTROL PROGRAM WITH BOEING 


A COMPLETE N/C TAPE 
SERVICE CENTER 

FOR INDUSTRY... 

BACS can assist you in 

making the change to N/C 


? COSI. 


BORN LG 
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IENCY YOUR NUMERICAL 
APPLIED | COMPU TING SER VICES 


HERE IS WHAT BACS OFFERS YOU 


CONSULTING ENG/NEERING:BACS consultants are experienced with all phases of manufacturing, 

types of machine tools and contro/ systems, and specific training requirements. They will study 

your operation and submit definite recommendations to simplify your conversion to N/C. 

Examples of consulting services available are: 

¢ Contro/ System Application ¢ Contro/ Systems ¢ Computer Application 

e Data Transmission & Receival ¢ Organization e Tool Design 

e Numerical Contro/ Machine e Systems Installation e Linear Programming 
Tool Selection and Application 


TRAINING: Separate courses are available and can be conducted at Boeing/ Wichita or at your 
plant if you prefer. All classes are conducted by professional instructors with broad backgrounds 
and experience in all phases of N/C. Courses available include: 
¢ Milwaukee-Matic Computer ¢ Maintenance Courses for e 2-Dimensional and 3- 

Assisted Programming Bendix, Numericord, Dimensional programming (only 
Milwaukee-Matic, G.E. and high school math required) 


¢ Management Orientation 
J&L Contro/ Systems 


PARTS PROGRAMMING & TAPE PREPARATION: BACS supplies you with verified and guar- 
anteed punched or magnetic tapes programmed from your drawings for Milwaukee-Matics or 2- 
and 3-D profiling. Several different checking systems prove a tape’s accuracy, thus eliminating 
“dry runs’’ on expensive Numerically Controlled machine too/s. BACS consultants will show you 
that you do not have to develop a computer program to utilize all the benefits of Numerically Con- 
trolled Machinery. 


W. A. L. D. O. (Wichita Automatic Linear Data Output) WALDO is a production proven (4 years 
of actual operation) 2- and 3-D programming /anguage. This highly sophisticated system offers 
three distinct advantages over other systems: 
1. Only 33 words aré used to describe any part or shape. 

(Most systems require over 100 words.) 

You can upgrade present personnel. Only a background of high school 

math is needed to learn WALDO programming. 

Less computer time than any comparable system. This 

means substantial savings for you. 


Find Out How B A C S Can Assure The Success of Your N/C Program Write, wire or call collect, 
BOEING APPLIED COMPUTING SERVICES 2801 South Oliver * Wichita, Kansas « Dept. 193 
MU 3-8511 © Ext. 3237 











/ would like more information about the following services: 

[_] Consulting Engineering NAME 

|_] Training Courses 

[| Parts Programming & Tape Preparation FIRM___ 

| ] W.A.L.0.0. (Wichita Automatic ADDRESS 
Linear Data Output) 

{_] Please have your representative call CITY. —— eee ee 


LYLMMELD Ce lDIMMALAO TW GeS BLELPU ULES 
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Motormen no longer wear handlebar moustaches — 
but nothing else has changed on the car line that 
San Franciscans wouldn’t let die! Even the steel 
cable grips, which Republic’s Union Drawn Division 
began supplying back in 1889, are the same... and 
Union Drawn is still supplying them! 

In use, the cable grips are attached in pairs to 
the lower portion of a lever control. The lever con- 
trol extends down through a slot in the street to a 
moving cable some 18 inches below the street. Going 
uphill, forward motion (at a dizzying nine miles per 
hour) is achieved by bringing the two halves of the 
cable grip together, against the cable. Going down- 
hill, the same maneuver provides braking power, 
limiting the speed of the car to the nine-mile-per- 
hour cable speed. 


% 
: 
: 


ANOTHER KIND OF CONTROL, this modern solenoid 
valve employs two free machining types of 
Republic Cold Finished Stainless Steel—Type 303 
nonmagnetic in the sleeve assembly, metering pins, 
and body orifices; Type 430-F for machinability, 
magnetic properties, and durability in internal 
parts and valve bodies... just two of 45 stand- 


CONNECTION BETWEEN SAN FRANCISCO'S UNIQUE CABLE 
CARS and their propelling cables is provided by “grips” 
like these. Supplied by Republic in 15-foot bars, these 
Cold Drawn Special Sections are produced in exact, 
required contours—ready for use as received, needing 
only to be cut to required length. 


...UP THE HILL AND DOWN AGAIN 


... and Republic Steel has made every trip for 70 years! 


Completely authentic, and perpetuating the 
original design, this mechanism wears out cable 
grips at the rate of one set per car every ten days! 
But that’s all right, too, since it is much more desir- 
able than wearing out the cable. Cold Drawn Special 
Section Carbon Steel is the material used—delivered 
in proper cable-gripping contours in 12 to 15 foot 
lengths, and needing only to be cut to grip size by 
the cable car maintenance crews. 

Not much space-age romance about this Republic 
Steel application—but it does emphasize this— 
Republic has been supplying many unusual require- 
ments for many years, and can supply yours. 
Whether you’re building cable cars or rocket cap- 
sules, you'll find it worthwhile to check with your 
Republic distributor. 


oe) 


REPUBLIC STEEL 


REPUBLIC HAS THE FEEL FOR MODERN STEEL 


i 

CONTRASTING THE OLD WITH THE NEW, 
this modern automobile starter drive 
pinion is made of modern Republic 
Cold Drawn Alloy Steel. With this 
material, the manufacturer obtains 
great strength and dependability plus 
good machinability at reasonable cost. 


ard types of Republic ENDURO” Stainless Steel. 


We'd like to get on the 
right track too, with: 


O Republic Cold Finished Alloy Bars 
0) Republic Cold Finished Stainless Steel 
O) Republic Steel Special Sections 


REPUBLIC STEEL 


CORPORATION 
DEPT. AM-2716 
1441 REPUBLIC BUILDING 
CLEVELAND 1, OHIO 


Strong, Modern, Dependable 
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Title 


Name 





Company 





Address. 





City. Zone State 








(Reprint of the cable car scene sent in response to letterhead request.) 
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In Section |, tool slide units pivot to a conven- 


ient position for ready access to cutting tools. 





The ring gears, stacked at the left, are heated in an 
induction coil in the center, pressed on the flywheel 
at the right and shrunk in position by a cold air blast. 

















Anoither Hillomalion West by Chose 


Transfer-matic Completely 
Processes Fiywheels 
and Assemblies Ring Gears 


Machining Operations Include Facing, Turning, 
Boring, Chamfering, Drilling and Tapping 


New Cross building blocks make it possible to complete a wide 
variety of operations in addition to drilling and boring. 

This Transfer-matic, which completely processes two different 
automobile flywheels at the rate of 132 per hour, is evidence of 
the advances which have been made. 

Major developments include standard chucking units to 
rotate the part during turning, facing, and boring; the use of both 
carbide and ceramic throw-away inserts to assure proper cutting 
of different diameters at a single spindle speed; individually 
adjustable cartridge type tool holders to maintain close toler- 
ances; and integrated equipment to assemble the ring gear. 

The machine consists of two sections to handle two 
distinct classes of operations. The first section performs 

the facing, turning, boring, undercutting and chamfer- 

ing operations. Drilling, reaming, tapping, cleaning 
and ring gear assembly take place in the second 
section. The two sections are normally oper- 
ated as one machine. A banking station 
between sections permits either to con- 
tinue when the other is stopped for 

tool changes. 

Quick changeover for the two 
flywheel designs is achieved by such 
features as the use of eccentric spindles 
to machine different hole patterns. 











Established 1898 


~~ ROSS .. 
e os 
First tne Automation 
PARK GROVE STATION ¢ DETROIT 5, MICHIGAN 
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Front wheel brake cylinder 1200/hr 


Transmission governor counterweight 1400/hr 











Automotive door hinge 1400/ hr 





LAPOINTE 


construction assures excellent broached surface known to be the best mn 


pointe Continuous-Broaching Machine, available in 5 standard sizes, 42” to 
160” stroke. Heavy, rigid 


finish and long tool life. Suited to carbide tooling. Can be designed for hopper 


La 
16 
D 


feed for full automation. 


BROACHING 
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Sishes eis 960/hr Computer relay frame  950/hr 


Electrical stud 1800/hr 


Electrical hanger studs 2840/hr 


Rocker arm shaft support cluster 750/hr 


Are you 
MASS-PRODUCING 
PRECISION PARTS? 


The |AMAVSGH ahs 


CONTINUOUS BROACHING MACHINE 





will broach contours and flat surfaces at production speeds so fantastic they are hard 
to believe! Take a look at the Lapointe-Broached parts shown here . . . then invite one 
of our qualified Field Engineers to discuss with you some of your own mass-production 
problems. He can show you how to increase your production, improve your quality, 


and drive down your manufacturing costs. 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS * U.S.A. In England: Watford, Hertfordshire 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 
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BEARING 
EXTENSION 


Rugged, heavy Grinding Wheel Spindle 
with its additional bearing extension 
withstands the terrific pressures of crush 
roll forming with NO DEFLECTION. 
Maintained alignment of Grinding and 
Regulating Wheel Spindles is assured by 
the high engagement ratio of the Regu- 
lating Wheel Slide length to width. 


CONSTANT “ 
ALIGNMENT a Z 
ME 


A PTL | 
} 


SUDE ENGAGEMENT WITH WAYS 


Van Norman’s Industry-Integrated Design Has Industry Talking! 


HOW MICRO SWITCH FINISH GRINDS SMALL 


Van Norman Centerless Grinders meet rigid design limits of famous precision 


Close tolerances in vital parts are indispensable to 
MICRO SWITCH, suppliers of over 12,000 types of 
precision switches to home, industry, defense. This divi- 
sion of Minneapolis-Honeywell Regulator Co. gets accu- 
racy and economy with VN Grinders. 

.0001” on Thru-Feed—.0002” on infeed are met by VN 
units in volume-grinding actuator shafts and plungers 
for snap-action switches. Specs for multi-diameter con- 
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centricity and micro-inch finish are routinely held at 
high outputs (1,000 to 2,000 parts per hour on thru-feed; 
120 to 250 on infeed). 

Fast, Smooth, Vibrationless Operation is designed into VN 
Centerless Grinders. Massive construction—well-coordi- 
nated components—lifetime-sealed spindle units. Result: 
strict control over work deflection ...no warm-up, no 
chatter. no “creep.”” VN hyd. profile diamond dressing 


VAN NORMAN 


SPRINGFIELD 7, MASSACHUSETTS 





September 18, 1961 








PARTS TO .OOO1” 


snap-switches at high output-rate 


on both wheels, with cams for straight or multi-diameter 
parts. 

Variable Speeds, Easy Set-Up, Operation Control. Two regu- 
lating wheel speed ranges: 13-80 and 140-830 RPM. Capac- 
ity 0-1 14" dia. Optional: VN Crush Dressing Attachment. 
Free Booklet —‘‘Centerless Grinding’’— valuable guide to 
high production, lower costs. For your copy, contact 
factory or your local distributor. 


MACHINE COMPANY 


A DIVISION OF VAN NORMAN INDUSTRIES, INCORPORATED 
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Another typical 
Van Norman 
centerless grinder 
cost-saving 
application 


CUSTOMER’S PROBLEM: 


+.001 
5.3527 — 004 


To grind taper on large roller bearing, in- 
cluding blending radii on both ends. Parts 
to be green ground, hardened, then finish 
ground. Customer wanted to increase produc- 
tion as well as get more pieces per dress. 
Runout limit required: .0001” minimum. 
Finish to be 15 RMS or better. Previous 
operation produced approximately 17 pieces 
per dress on rough grind, and approximately 
25 on finish grind. Stock removal was .020” to 
.025” on rough grind, and .005” on finish grind. 


VAN NORMAN SOLUTION 


Crush grinding the taper & vor 
and radii simultane- | _— 
ously. Then finish grind- | 

ing the radii, leaving | 

.005” on the O.D. After = (aieedncie 
heat treating—grinding 

the O.D. only, removing 

.005” of stock and hold- 

ing a 15 RMS by dia- 5 

mond dressing the | 


wheel. 
| te wen 


THE RESULT: 


Rough grinding is performed in 30 seconds, 
with the removal of .020” to .025” on the 
O.D. and approximately .005” on the radii. 
Pieces per dress: 160, and without visible 
signs of taper or chatter. Finish grinding rate 
is 7.7 seconds per cycle, with 245 pieces per 
dress, and a 9 to 12 RMS held without runout 
or chatter. This exceptional accomplishment 
is one more example of how production effi- 
ciency can be stepped-up through the applica- 
tion of Van Norman Centerless Grinders. 


2609 
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Anchor man on a relay team is the fellow who 


A ir E xpre ss: clinches victory with a final burst of speed. 
That literally describes the role of AIR EXPRESS 


Wh y is it on America’s missile team. 
Our future as a nation may rest on the success 
of this all-star team, and AIR EXPRESS is proud 


anchor man in to be a member. But not really surprised. 


In the air, shipments bearing the familiar red, 


= a = = 
America Ss missile race ? white and blue AiR EXPRESS label are first on, 
first off, first there —via all 35 scheduled airlines. 
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On the ground, they’re whisked door-to-door 
by a special fleet of 13,000 trucks, many radio- 
dispatched. And throughout the U. S. and Canada, 
each AiR EXPRESS shipment gets kid-glove han- 
dling. Armed guard protection—an AIR EXPRESS 
‘exclusive—is available, too. 

These unigue advantages aren’t restricted to 
missile programmers, either. Any business—l/arge 


or sma//—can enjoy them in full and at amazingly 
low cost. Just one phone cal/ to your local AIR 
EXPRESS office arranges everything, door-to-door. 

Why not make that call today and discover why 
modern business men find that it pays in so many 
ways to think fast... think AIR EXPRESS first? 


AIR EXPRESS 


& CALL AIR EXPRESS DIVISION OF REA EXPRESS «+ GETS THERE FIRST VIA U. S. SCHEDULED AIRLINES 
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“The next 
Heavy Duty lathe 


we buy will be 
a LeBlond— 


equipped with 
Servo-Shift!” 


Why make the operator tug on levers when the push 
of a button will do the shifting easier and better? 

Why make the operator calculate cutting speeds 
(if he ever would) when the spin of a dial will calculate 
them better—and preselect the next speed too? 

Why waste the operator’s time running to the head- 
stock, when he can pick his rpm or fpm and shift gears 
right at the apron? 

Only cutting time makes money. That’s why it 
makes sense, putting Servo-Shift on a big LeBlond! 

You can have time saving, money making Servo- 
Shift, on any of these new Heavy Duty LeBlonds: 


40 hp, 2516 and 3220, NF design 
... urite for bulletin 561-A 


50 hp, 3220, 3220-25, NI design 
... write for bulletin 861-A 


75 hp, 4025, 4025-32, NK design 
... write for bulletin 461-A 





cs un The R. K. LeBlond 
E | Machine Tool Company 
- os -J Cincinnati 8, Ohio 


World’s Largest Builder of a Complete Line of Lathes 
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American / Metalworking 
Machinist / Manufacturing 


Announces the publication of an important and 


significant special report 


“How to 


PROVE THE PROFIT 


in Numerical Control” 
The principal editorial feature of the October 30, 1961 issue 


ae oT 
NUMERICAL CONTROL COME 


NUMERICAL CONTROL HAS CoME OF AGE—Today, numerically controlled 
equipment is proving itself practical in many actual] in-plant applications. 
Much has been written about numerical control since it was first 
introduced. Thousands of pages have been published to explain N/C 
techniques, developments, and new applications. The first article on N/C 
in a metalworking pubiication was an American Machinist Special Report 
in 1954, “Numerical Control, What It Means to Metalworking.” 
American Machinist / Metalworking Manufacturing probably has 
published more on N/C than any other magazine. 

Now there is a new need to be satisfied. 

Numerical-control equipment represents a substantial capital investment. 
In spite of numerous satisfied users, and many obvious cost savings inherent 
in this control concept, many specific questions about its purchase and 
employment in manufacturing are puzzling potential purchasers: 


. How do we justify the initial cost? 

How soon will N/C pay off? 

Is labor cost the major saving? 

Does N/C fit our production? 

What types of equipment are available with N/C? 

What machine tools and systems are in practical production? 
- How long can I avoid buying N/C equipment? 

. What are the characteristics of different N/C systems? 


wn — 


i 


ON 
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American Machinist /Metalworking Manufacturing will devote the major 
portion of the editorial content of its October 30, 1961] issue to answering 
these and related questions. This report, the first such in-depth effort 

on the part of any publication, will give the readers sound economic 
justification for the purchase and employment of numerical control. 

And it will prove success by example. Such business journalism is possible 
only with the editorial and technical resources of AM/MM. 


This factual, easy-to-use 32-page compilation will consist of 
two major sections: 

1. How to select numerically controlled equipment, and 

2. How to justify your investment in numerical control. 


I. Selection of numerically controlled equipment 


will consider such topics as: 


. How to review existing manufacturing facilities. 
How the product-line influences manufacturing requirements, 
Special machines as a limiting factor in design change. 

. Can construction costs be avoided by eliminating equipment? 
How much numerical control is needed for effective use? 


S O | A G } An important part of this section will be a comprehensive fold-out 


presentation of technical characteristics and operational data, 

plus applications, for most of the numerically controlled machine tools 
and numerical-control systems currently available. This much 
comparative detail is not presently available in any form. 


II. Economic justification of numerically 


controlled equipment will discuss: 


A. The influence of numerical control on the total plant economy, 

B. The problem of evaluating intangible benefits. 

C. Analysis of each of the major areas of savings with N/C. 
Tooling, lead time, inventory, floor space, labor, scrap, etc. 

D. How to develop useful cost data. 

E. How numerical control differs from conventional manufacturing 
methods. 

F. How equipment investment formulas can be helpful. 

G. How to finance the purchase. 


Outlining sources of funds, including the latest information on 
conditional sales methods and leasing programs. Discussing the 
proposition that possession, not ownership, produces the profit. 

To illustrate by example, this section will contain a substantial number of 
case histories of numerically controlled machines proving 

themselves in production. 

At this time, when so many manufacturing men are beginning to 
recognize, and evaluate, this dynamic change in their business lives, 

this issue of AM/MM should have considerable impact. 
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EXAMPLE: Schrader Square-end Cylinders not only have 
quality built into every part, but feature many extras. For 
instance, the unique cartridge-type bronze bearing assembly 
(A) is easily removed by releasing just one retaining ring— 
no need to dismantle the entire cylinder for bearing main- 
tenance. Special “step” design cylinder seal (B) assures per- 
fect alignment and positive seal without danger of gasket 
damage. Below surface cushion adjusting screws (C) are 
protected from damage but fully accessible. They lock to 
eliminate loosening due to vibration. 

Interchangeable with all JIC cylinders, Schrader also pro- 


This new Schrader 
catalog is available 
at your Schrader 
distributor, who is 
stocked with the 
complete range of 
sizes and types of 
Schrader air cir- 
cuitry products. Con- 
sult the Yellow Pages 
or write Schrader. 


o division of SCOVILLE 


vides a variety of mountings. Special bushings are available 
for bone-dry piston rod in hydraulic operation. 


ANOTHER EXAMPLE: Schrader’s new direct action Hy- 
draulic Gauges without mechanical linkage (A) eliminate 
fatigue failure of internal parts. They can withstand 100% 
overload without damage to accuracy, and are triple- 
damped (B) to eliminate indicator oscillation from pump 
pulses, surges, or shock that would damage other types. Can 
be maintained and calibrated easily in the field. PSI pres- 
sure ranges 0-500, -1500, -3000, and -5000. 


FULL LINES OF QUALITY AIR CIRCUIT COMPONENTS « OFF-THE-SHELF SERVICE AND INFORMATION FROM YOUR 
NEARBY DISTRIBUTOR * STAFFED WITH AIR CIRCUIT EXPERTS * CONSULT YELLOW PAGES OR WRITE FOR HIS ADDRESS 


A. SCHRADER’S SON 


Division of Scovill Manufacturing Co., Inc. 


460 Vanderbilt Ave., Brooklyn 38, N. Y. 


QUALITY AIR CONTROL PRODUCTS 
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MAIL THIS 
CARD 


FIRST CLASS 
PERMIT NO, 1 
SPRINGFIELD, VERMONT 


BUSINESS REPLY MAIL 


No Postage Stamp Necessary if Mailed in the United States 


JONES & LAMSON MACHINE COMPANY 


CLINTON STREET 


SPRINGFIELD, VERMONT, U.S.A. 


_ if the J & L 12-page Tracer Lathe insert 

















Headstock can be one of two: 
either 16 or 32 speeds 








N 
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Two-dimension tracing slide — 
8 different tooling motions 


For Top Efficiency and Economy ... add to this basic machine 
the components best suited to your particular type of work 


By starting with the basic machine bed and selecting 
from a large number of drives, slides, tracing units 
and machine variations, you can modify the J&L 
Model 30 to suit your exact requirements. 


These new single-spindle automatic lathes have the 
power and rigidity you need to get fullest profitability 
from your multiple tooling operations. 


A SOLID FOUNDATION 


The lower bed and pan are cast as a single unit, one 
end of the bed supporting the headstock, the other 
end holding a support column. An upper bed, parallel 
to the lower one, bridges the headstock and support 
column to tie all four elements into a single rugged 
unit. This unit receives the selected machine com- 
ponents, usually consisting of multiple-tool turning 
slides or tracer slides on the upper bed, and facing 
and forming slides on the lower one, with provision 
for a third slide on the front of the lower bed. 


Both upper and lower beds have hardened and 


ground replaceable steel ways. 


The pan extends beyond the headstock for mounting 
the hydraulic power unit, hydraulic control for the 
headstock, the main drive motor, electrical control 
cabinet and operator's control station. This permits 
moving or shipping the machine without partial dis- 
assembly, and all components are accessible for 
maintenance. 


A coolant sump is provided in the pan, and a large 
unobstructed chip area is located in front of, and 
below the work zone. Chutes cast into the lower bed 
also return chips to the forward area. An automatic 
chip conveyor may be installed, or holes may be cast 
in the pan in the chip area, to accommodate sub-floor 
chip conveyors, if a central coolant system is used. 


RUGGED HEADSTOCK 


The headstock is a rugged, box type, one-piece cast- 
ing rigidly supporting all transmission shaft and 
spindle bearings. The spindle rotates clockwise and 
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is supported by a double-row, staggered roller front 
bearing with tapered inner race for removing all loose- 
ness. An angular contact ball bearing supports the 
back end of the spindle, with a ball thrust bearing 
mounted ahead of it, to take thrust loads from the 
cutting tools and tailstock center. A torque test is 
applied to the spindle assembly which provides for 
running all spindle speeds without further bearing 
adjustment. 


The four-speed headstock permits automatic speed 
change during cut between four spindle speeds. The 
ratio between the low and the three higher speeds is 
approximately 1:1.5, 1:2.5, and 1:3.5. Change gears 
make 32 spindle speeds availa’.e, ranging from 137 to 
3013 RPM with a 6” spindle, and 87 to 1910 RPM with 
an 8” spindle and 44 to 956 RPM with an 11” spindle 
nose. 


ADVANCED-DESIGN TAILSTOCK 


The tailstock for the Multiple Slide and 60° Auto- 
Tracer models mounts on the steel rails of the lower 
bed and is positioned by an adjusting screw. It 
extends over the front of the bed to bring the work 
axis 42” from the floor, within elbow reach of the oper- 
ator (16” from spindle center line to outer edge of 
machine). It also provides a large unobstructed area 
in front of, and below, the work zone for automatic 
handling devices. 


The tailstock can accommodate a work support for 
loading. Its 6” roller bearing ram advances and re- 
turns hydraulically. 


EASY-TO-HANDLE CONTROLS 


The operator's control station permits the program- 
ming of the sequence of machine operations within 
an automatic cycle. This is under a manual procedure 
during the set-up period. After the entire sequence is 
established, a selector switch converts it into a com- 
pletely automatic cycle. The station carries all push 
buttons and selector switches for the complete 
programming and is mounted on the front of the 
headstock, within easy reach of the operator. 


A control drum at this station with adjustable dogs 
for obtaining the desired sequence of functions, 
including speed and feed changes, rotates in con- 
junction with the turning carriage motion. As the 


“ee he mee em me 


drum rotates, the various dogs trip appropriate micro 
switches within the control station to initiate the var- 
ious machine functions in their proper sequence. 


A knife edge carrying the numbers of all the dogs, 
together with graduated adjustable dog mounting 
rings, allows the recording of a complete operation 
after the initial set-up has been made. This reduces 
the set-up time required when the same job is to be 
run again. Feed and speed changes for turning, trac- 
ing, and facing slides are made by means of potenti- 
ometers mounted in the control station together with 
meters indicating the rate of feed in inches per minute. 
(Feed and Speed changes for the 180° Tracer are con- 
trolled through solenoid operated directional valves.) 
A conveniently located chart converts the feeds from 
inches per minute to thousandths-per-spindle- 
revolution. The feed control for the hydraulically- 
operated former slide for the turning slide is through 
hydraulic flow control when this slide is used for fac- 
ing, either alone, or in conjunction with turning. 


Indicating lights glow as the electric circuits are made 
for the different rates of feed for both turning and 
facing slides. 


Being able to change speeds and feeds at any time during 
an operation allows the use of efficient speeds and feeds 
for producing quality work in a minimum amount 
of time. 
Automatic lubrication for the entire machine is pro- 


vided by splash, gravity or force feed; except for the 
tailstock ram, which is manually lubricated. 
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AUTOMATIC INDEXING SPOOL 
FOR DEPTH OF CUT 


TEMPLATE ADJUSTMENTS 
REAR 


ELECTRICAL ENCLOSURE FACING SLIDE 


’ 


CONTROL DRUM 











CONTROL PANEL 








HYDRAULIC AND POWER ENCLOSURE FRONT SLIDE 


x! Model 30-60° Auto 


This single-spindie Automatic Lathe is a compact, 
rugged, well-designed machine with readily-acces- 
sible components for ease of operation. 


Its bridge-bed design allows for a combination of a 
broad variety of machine components, with ample 
room for tooling loading and chip removal. Versatility 
of application is its stock in trade. It is abundantly 
powered, and takes full advantage of the latest devel- 
opments in carbide cutting tools and tips. 


Among the standard features available to meet your 
specific requirements are a wide range of spindle 
speeds ranging from 44 RPM to 3162. Infinitely vari- 
able feeds are available in four ranges from 1.50” 
to 40” per minute with standard gears. Additional 
gears available for feeds from .8” to 75” per minute. 









TRACING SLIDE 


TRACER FEED SCREW 











TAILSTOCK REMOVABLE PANEL 


FOR CHIP CONVEYOR 


Tracer Lathe....... 


Also, you can have as many as four different tracing 
cuts in a single machining cycle, with up to four 
different speed changes and four different feed 
changes occurring automatically during each of 
the cuts. 


In addition, there are three bed lengths available (24”, 
48” and 72” between centers); three headstock 
spindies (6” A-1 ASA nose, 8” nose, and 11” A‘1); 
two headstock transmissions (two- and four-speed 
automatic speed change mechanisms); 60° overhead 
tracing slides with either single or 2-position indexing 
tool holders; facing and forming slides; universal 
face, form and turning slides; two slides for angular 
work (one light-duty and one heavy-duty); and a tem- 
plate mount that accommodates both round and 
flat templates. 














































. . Provides Added Capabilities for this Job 


Here is how one version of the J & L Model 30 Auto- 
Tracer Lathe machines steering knuckles for a leading 
truck manufacturer. 


This particular set-up has a single dimension, or 60° 
Tracing Slide on the upper bed, with a tailstock and 
rear face and forming slide mounted on the lower bed. 


The schematic diagram shown here will give a good 
idea of how these two machining components com- 
bine with automatic speed and feed change during a 
cut to provide a fine finish, close tolerance and maxi- 
mum tool life at a production rate of more than 15 
pieces per hour. 


The material is AlSI-4140 forging 32-36 RC at a weight 
of 47 Ibs. 


The part is completed in two cuts during a single, 
fully automatic machining cycle. 


... and this 


On this set-up, two rear turning slides and two 60° 
tracer slides are employed. The left rear slide carries 
a double controlled taper turner to rough the various 
diameters, while the rear slide on the right has a solid 
tool and rough turns straight. 


The two 60° tracers finish turn both ends of the shaft 
after the rear slides have completed the rough turning. 


The tooling on the flange end of the shafts remains in 
the same position when changing from one length 
shaft to another. However, stop blocks mounted on 
the right hand tracer slide and right hand rear slide, 
allow for fast change of tool block position when 
changing from one length shaft to another. 











2.ND CUT - TRACER FINISH RNS ® FACE ROM "A £°-680 RPM 
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TRACING SLIDE 


STYLUS ADJUSTMENT 
. 12 FOR SIZE CONTROL 




















© eee, 
A 
FACING 
REAR SLIDE 
CONTROL 
HYDRAULIC POWER PANEL 


ENCLOSURE 


This Tracer Lathe utilizes the following major com- 
ponents to produce a machine with the necessary 
power, rigidity, and versatility required for a new tool- 
ing conception in the metal turning field. 


The headstock is arranged with a spindle having an 
8” or 11” A1 spindle nose, and has a speed range 
from 44 to 1910 RPM with four sets of pick-off change 
gears. It is also arranged with hydraulic clutches and 
brake to provide automatically four different spindle 
speeds in a machine cycle, with a quick spindle stop 
at the end of the cycle. To accommodate the four 
spindle speeds, four different feeds are available. As 
many as eight speed and feed changes can be had in 
a single cycle, if necessary. 


This machine is designed primarily for chuck work, 
thus it is not equipped with a tailstock. A facing and 
forming slide, rear turning slide and a front auxiliary 


TRACING TOOLS 


MULTIPLE REMOVABLE PANEL 


FOR CHIP CONVEYOR 





(x Model 30-2D Auto Tracer Lathe.......... Of 


fo! 


slide are available for the lower bed when required. 


The most important single feature of this machine is i 
the 2D Tracing Unit (a Two-Dimension Tracer, some- 

times referred to as a 180° Tracer). With this tracing 
unit and its controls, any one of eight different se- 
quences of tool travel may be selected for multiple 
tooling through a full 180° of motion. 


Two different bed lengths are available. Choice of bed 
lengths depends on the equipment required to handle 
the kind and amount of work to be accomplished in a 
single operation. 


The machine is completely automatic in its operation 
after the work has been properly chucked and the 
machine cycle started. It has ample capacity for more 
than 30 HP main drive motor and, therefore, is pow- 
ered for carbide. 
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Offers Unique Versatility | 
for jobs like this | (mre 2) 





cd END OF THE CYCLE 
oe = 

Machining of gear blanks (illustrated at right) shows S| ] 
a single template providing tracer control for four 
tools. All cutting is performed in one fully automatic 
tracing cycle — including automatic feed and speed 
changes for optimum cutting conditions on varying 






































surfaces. | 
Tool #1 turns the O.D. As this is completed, Tool #2 is 4 
in position to start contour facing the outer rim of the = a 4 
part. Tools 43 and #4 then come into the work at the FORMS@ | 


same time. Tool #4 faces the hub of the part and at the 
same time Tool #3 contour faces the entire rim of 
the part. 


A rear tool slide, mounted on the lower bed, performs 
the necking of the groove in the same automatic 
machining cycle. 





TRACER TOOL TRAVEL 
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ELECTRICAL ENCLOSURE 


CONTROL DRUM 
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FORMER 


MULTIPLE TOOL SLIDE CARRIAGE FEED SCREW 






FORMER SLIDE 








CONTROL PANEL 





HYDRAULIC POWER 
ENCLOSURE 


FRONT SLIDE 














TAILSTOCK 


(| Model 30 Multiple Slide Automatic Lathe . . 


This new J & L Automatic Lathe is strictly a multiple- 
tool machine, basically arranged with an overhead 
turning slide, and a lower facing and forming slide. 
Provision is made for mounting auxiliary slides on the 
front of the lower bed. 


The headstock is arranged with a spindle having an 
8”, or 11” A1, ASA spindle nose and has a speed 
range from 44 to 1910 rpm, with 4 sets of pick-off 
change gears. It is also arranged with hydraulic 
clutches and brake to provide 8 different spindle 
speeds with a single pair of pick-off gears, and a quick 
spindle stop at the end of the machine cycle. 

The machine is designed primarily for work supported 
on centers using a tailstock, but can be tooled to 
handle chuck work as well; in which case the tail- 
stock is not used. 





Machines can be arranged with more than one turning 
slide and more than one facing and forming slide. One 
or more auxiliary slides arranged for angular or 
straight work can be mounted on the front of the 
lower bed. The number or nature of all slides re- 
quired is dependent on the length and nature of the 
parts to be machined. 

Steadyrests are available for supporting shaft work 
as required. Two different bed lengths are available. 
The machines are completely automatic in their oper- 
ation. They are powered for carbide with ample 
capacity for more than a 30 HP main drive motor. 




















... Steps up productivity on jobs like this 


Here is multiple tooling on a Model 30 for the com- 
plete machining operation on an SAE 1046 forged 
steel crankshaft. First, the top slide turns the OD of 
the crankshaft throws at a feed of .009 and an rpm of 
358. At the same time, the rear slide starts facing the 
flange. When the top slide tools clear, the rear slide 
tools complete the facing and forming cut. 


Next, the front slide comes in, faces the balance of 
bearing end area, and finish-forms bearing surface. 
Total time, one piece, floor to floor —1.7 minutes. 
35 pieces per hour at 100% efficiency. 


ool 





AUX. FRONT FACING SLIDE FLOW RATE — A8.3 

SPINDLE SPEED RANGE 8717101910 

SPEED CHANGE GEARS 47T DRIVING 41T 

FEED CHANGE GEARS 36T DRIVING 54T (TOP SLIDE) 
FEED CHANGE GEARS 36T DRIVING 54T (REAR SLIDE) 





DESCRIPTION OF OPERATION 





; Length Minutes 
Dia. Ft./Min. R.P.M. Feed Time/inch of Cut Required 





TOP SLIDE TURNS 





4.500 | 422 | 358 | 009 | 31 | 2.620 | 81 





REAR SLIDE FACES PORTION OF FLANGE (IN ABOVE TIME) 





6.260 | 585 | 358 | 006 ] | 





REAR SLIDE COMPLETES FACING & FORMING 





| 358 | 006 | .46 | 1.000 | 46 





AUX. SLIDE FACES & FORMS 

















2.500 | 234 | 358 | .006 | 46 | 500 | -23 
IDLE TIME .100 
TIME REQUIRED FOR CHANGING WORK 100 
TOTAL TIME ONE PIECE FLOOR TO FLOOR 1.70 
PIECES PER HOUR AT 100% EFFICIENCY 35 





PIECES PER HCUR AT 80% EFFICIENCY 
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SPECIFICATIONS 








MODEL 30-60 MODEL 30-180 MODEL 30- 
MULTIPLE SLIDE 

GENERAL 

Swing over rails 23” dia. 23” dia. 23” dia. 

Swing over tracer = ee 

slide (turning slide)* 131%” dia. 13” dia. 13” dia.* 

Length between centers 24”, 48”, 72” 24”, 48” 24”, 48”, 

15” 15” 15” 


Max. Dia. Chuck 
Main Drive Motor 


HEADSTOCK 
Spindle Nose 
Hole through Spindle 
Taper in Spindle Bore 
Spindle Speed Range 


30 HP — 1800 RPM 
40 HP — 1800 RPM 


6” A-1, 8” A-1, 11” A-1 

1%",2%",5%" 

%” Per Foot 

16 Speeds 

115 RPM — 3162 RPM 
(6” A1 Nose) 

73 RPM — 1830 RPM 
(8” A1 Nose) 

32 Speeds 

137 RPM — 3013 RPM 
(6” A1 Nose) 

87 RPM — 1910 RPM 
(8” A1 Nose) 

44 RPM — 956 RPM 
(11” A1 Nose) 


30 HP — 1800 RPM 
40 HP — 1800 RPM 


8” A-1, 11” A-1 

2%",5%" 

¥%" Per Foot 

32 Speeds 

87 — 1910 RPM 
(8” A1 Nose) 

44 — 956 RPM 


(11” A1 Nose) 


30 HP — 1800 RPM 
40 HP — 1800 RPM 


8” A-1, 11” A-1 

2%",5%" 

¥," Per Foot 

32 Speeds 

87 — 1910 RPM 
(8” A1 Nose) 

44 — 956 RPM 


(11” A1 Nose) 





TRACING UNIT 


(Turning Slide for 
Multiple Slide Machine) 


Angle with Spindle 














Center Line 60° 90° 90° 

Turning Length Be", 48"; 72" 24” 12” (Addit. Avail.) 
Facing Length 4” iad Ad 

Infinitely Variable 

Feed Range 1.5” to 40”/Min. 1.5” to 30”/Min. 1.5” to 40”/Min. 
Rapid Traverse 420”/Min. 360”/Min. 420”/Min. 
REAR FACING & 

FORMING SLIDE 

Infinitely Variable Feed 1.5” to 40”/Min. 1.5” to 40”/Min. 1.5” to 40”/Min. 
Tool Slide Travel 9”, 12” or 15” 9”, 12" or 15” 9”, 12” or 15” 
Rapid Traverse 200”/Min. 200”/Min. 200”/Min. 
REAR FACE & TURNING SLIDE 

Facing Length 9”, 12” or 15” 9”, 12” or 15” 9”, 12” or 18” 
Turning Length 24”, 48”, 72” 24” 12” 

FRONT SLIDE 

Light Duty: Total 5” 5” 5” 

travel including 

feed and fast motion 

Graduated for 180° of 

manual rotation 

Heavy Duty: Manual 4” 4” 4” 

radial adj. 

Total travel including 5” 5” 5” 


feed and fast motion 


Graduated for 180° of 
manual rotation 




















All gears and shafts are made from alloy steel, hardened and ground for precision oper- 
ation. All transmission shafts run in anti-friction bearings. 
Automatic speed and feed changes during a cut make proper surface footage automatically 
available on varying diameters. Tool life is increased, production is increased, accuracy and 
required finish are assured. 
Speed changes are made hydraulically by multiple-disc clutches through constant mesh 
gears mounted on roller bearings. Spindle stop is by hydraulic multiple-disc brake. 


Various arrangements for the Model 30 may be equipped with either a two-speed head- 
stock, or a four-speed headstock. 


FORM NO. LO-6100 











PRECISION MEASUREMENT FOR LARGE, 
HEAVY WORK AS WELL AS TINY PARTS* 


Here is another brand-new Jones & Lamson Optical 
Comparator and Measuring Machine. \ts unique fea- 
ture is a work table supported on two heavy duty 
columns having 10 pitch hardened and ground lead 
screws, allowing fast, high precision measurements. 


The new J&L FC-14ER provides a 10” lateral, 8" verti- 
cal measuring range. Spacious table top has two 
fixture slots and is 32” by 8”. Roller bearings provide 
smooth, fast, accurate traverse. Lamp house on this 
large capacity comparator is adjustable for maximum 











throat clearance from 16” to 18” without obstruction 
to operator. 


This new quality control tool has all the advanced 
design features of J&L Comparators. For example: J&L 
Telecentric Optical System requires no adjustments 
when changing magnifications. Electronic variable 
speed adjustment provides fingertip control for slow 
and fast positioning motions. And optional features 
such as the Normal Reflection Unit extend versatility 
even further. Get details. Write for Folder GL-6111. 


Normal Reflection Unit provides 
maximum brightness, regard- 
less of surface finish of part be- 
ing inspected... even at high 
magnifications. 


*Small Items Too 

Sometimes it is hard to make 
the best even better... but it 
is done here. 

Although you can inspect the 
tiniest and lightest parts, with 
utmost precision, on this com- 
parator — you can also handle 
the brute jobs to the same de- 
gree of accuracy. Extra capacity 
and rigidity make the awk- 
wardly long, or quite heavy, ob- 
jects easy to handle. 


Send financing and leasing information plus catalogs containing complete information on: 


Model 30-60 Auto-Tracer 


Optical Comparators 


Name 

Title 
Company... 
Street...... 
City 


Model 30-2D Auto-Tracer 


Model 30 — Multiple Slide Auto-Lathe 


State... 
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If the J & L 12-page Tracer Lathe insert is missing, write to JONES & LAMSON, 502 Clinton Street, for your copy. 


rt 


FORM NO. LO-6100 
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POSITIVE DUPLICATION—EVERY TIME! 





Just as you see these CINCINNATI Centerless Grinding 
Wheels duplicated with exact fidelity in these mirrors, 
you can be absolutely sure of Positive Duplication 
with a// CINCINNATI ©° GRINDING WHEELS. 


THREE DOZEN GOOD REASONS 

Cincinnati is able to supply you with wheels of 
uniform excellence, because of its unique © manu- 
facturing process. This involves 36 separate and un- 
varying quality controls right from grain mix to final 
inspection. 


For example, the six steps to grain uniformity are 
these: Grain size verified with screens . . . Grain 
cleanliness . . . Freedom of foreign matter . . . Color 
... Magnetic content .. . and Bulk density must all 
meet rigid standards. 


RESULT: DEPENDABLE PERFORMANCE 


You can depend on © WHEELS because each reorder 


°Trade Mark Reg. U.S. Pat. Off. 


American Machinist/Metalworking Manufacturing + September 18, 1961 


wheel gives you exactly the same good job as the 
original. 


Using ® WHEELS you will find production going up, 
and costs going down... to stay! This is the promise— 
and the performance—of Positive Duplication. 


CALL FOR CINCINNATI WHEELS TODAY 


Solve your grinding problems with the help of 
specialists trained by the Cincinnati Milling Machine 
Company. Their wide experience in job set-ups and 
grinding operations is at your service. Just call your 
CINCINNATI © GRINDING WHEELS Distributor or con- 
tact Cincinnati Milling Products Division, Cincin- 
nati 9, Ohio. 


-™~ 
(PI) POSITIVE DUPLICATION 
~J 


GRINDING WHEELS 


A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. 
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THROW-AWAYS or BRAZED? 


Wesson can help make 
it easier to decide... 


Compare these two jobs. One called for a 
Wesson Rigidcut. The other for a Wesson throw- 
away insert cutter. Why? Finish milling cylinder 
block top and faces (left) called for 9 in. cutters 
at 80 ipm. feed and 400 fpm. cutting speed. 
That's almost 2 in. feed per revolution and calls 
for all the blades you can get to keep down chip 
load. This Wesson Rigidcut mill uses 38 blades 
. . . better than 4 per inch of diameter. You 
couldn't do that with a T-A cutter or almost any 
other cutter. 


For the crankshaft job (above) Wesson recom- 
mended T-A cutters. While production was satis- 
factory with another type, grinding costs and 
downtime were high. The switch to T-A’s dropped 
tool costs from over $10,500 to less than $4,400 
for the same output per year. Less downtime 
was a ‘plus’. 


CIRCLE 286 READER SERVICE CARD 





You can now quickly adjust throw-away 
insert and other types of boring tools 
to tenths of a thousandth (in a range of 
up to %”) using a vernier scale on the 
boring bar. Available in standard and 
special boring tools. Ask for Bulletin 
#B-1259. 


WHICH FOR MILLING... 


Wesson makes milling cutters—with both throw-away 
and brazed inserts. Your Wesson field engineer is a 


sé ”? 


pro”’. 


Ask him to study your high-tool-cost operations and 
tell you which cutter type he recommends .. . and 
why. Wesson tools are guaranteed to perform as 
specified. 


He can do this for 4 reasons: 
1. He is a real pro on boring, milling and turning. 


2. He'll study your jobs thoroughly right in your 
plant. 


. He lives with the job and makes it work. TURNING aa 


4. He is backed by 4 specialized tool plants, plus 

our own metals plant, and basic research, 
application research andtool engineering staffs. A new 8-page booklet from Wesson 
. , , ’ analyzes all the factors involved in 
His on-the-job analysis costs you nothing and can picking the best type of tool—throw- 


point the way to major savings YOU can make. away, brazed or on-end type for turn- 


Ask him to call on you soon. ing operations. Ask for your copy today. 





WESSON CORPORATION 1220 wooowARD HEIGHTS BLVD., FERNDALE 20, MICH. 





PLANTS IN: LEXINGTON, KENTUCKY e FERNDALE AND BRIGHTON, MICHIGAN 
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The first one did such a good job that General 
Electric’s Evendale, Ohio, plant bought an addi- 
tional 14 Sheffield pneumatic recorders, for appli- 
cation to automatic indexing jig borers. 

An adjustable bracket on the quill holds a float- 
ing air spindle. After each hole is bored, the spindle 
enters the hole, automatically records the bore size. 
If the hole is within limits, the next hole is bored. 
If the diameter is not within specifications, the 
operator is warned by both lights and a buzzer. 

The Sheffield Pneumatic Recorders proved so 
reliable that dimensions recorded at the machine 
have—in many cases—eliminated the need for sub- 
sequent inspections. 

Write for Bulletin PREC.-212. 


A subsidiary of The Bendix Corporation 


inspection Gages, Dimensional Control Instruments, Machine Controls, Automatic Gaging & Assembly Systems, Measuray® X-Ray Thickness Measuring, 
Crushtrue® & Multiform® Grinders, Cavitron® Ultrasonic Machine Tools, Press-Pacer® Transfer Units, Large Dies, Tooling, Contract Manufacturing. 
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Meet the 
“FIRST FAMILY” OF 
TOOL ROOM MACHINES 





It’s easy to know the Norton Family of Tool 
Room Machines. Their home is the modern tool 
room — and their scope is as broad as industry. 

Above, you see them on the job — with each 
Norton machine adding its own special ad- 
vantages to an efficient tool room operation. On 
the reverse side you’ll find each member of the 
Norton family described in detail. 

Specifically, the family includes a No. 200 
Cutter and Tool Grinder; a Type S-3 Hydraulic 
Surface Grinder; a Type TS Hand Surface 
Grinder; a Type U-4 Universal Grinder; a 
Norton-G&E Shaper. 

Separately or as a group, this ‘First Family” 
will bring top-ranking efficiency and economy to 
your own tool room — will help you maintain 


Making better products... 





tools or produce jigs and fixtures that perform 
better . . . last longer. 

For details on how Norton tool room ma- 
chines can benefit your own operation see your 
Norton Man, a trained Machine Specialist. Or 
write to NORTON COMPANY, Machine Tool Di- 
vision, Worcester 6, Mass. 

District Offices: Worcester, Hartford, Cleve- 
land, Chicago, Detroit; In Canada: J. H. Ryder 
Machinery Co., Ltd., Toronto 5. 


NORTON 


MACHINE TOOLS 


. to make your products better 








From the Norton 
“FIRST FAMILY” OF 
TOOL ROOM MACHINES 


Universal Grinders 








Featuring extra versatility... 
extra fast setups 


In a Norton Universal Grinder of any size 
10”, 12”, 14”, and 18” you get a practically 
complete grinding department. Versatility key- 
notes the design, with quick, easy setups for ex- 
ternal, internal, face and angular wheelslide 
grinding and with feature after feature in- 
creasing the job range and cutting tool conserva- 
tion costs. For example: 

Extremely rapid chucking . . . quick change- 
over to live or dead spindle operation . . . wide 


range of easily changed work speeds . . . independ- 
ent wheel and feed settings for doing difficult jobs 
fast. 

Available for use on all Norton Universal 
Grinders, the SWIVALIGN* Dual Electric In- 
dicator, shown here on a 14” Type U-4, elimi- 
nates cut-and-try in establishing swivel table 
alignment. Ask your Norton Distributor or write 
for Catalogs Nos. 170, 231 and 819. 

*Trade Mark Reg. U. S. Pat. Off. and Foreign Countries 


ECONOMIZE with Norton Too! Room Machines 


From the Norton 
“FIRST FAMILY” OF 
TOOL ROOM MACHINES 





The finest for generations 


Backed by over a century of precision machine 
tool building, G&E Shapers feature 16 easily 
selected ram speeds, all-helical gear drive and 
many other developments with proved ability to 
cut time and costs. 

G&E Tool Room Shapers, in 14” and 16” 
sizes, meet the constantly expanding field of 
shaper work and are outstanding for miscellane- 
ous tool room and heavy die work. Convenience 
of controls and ruggedness of construction enable 
these machines to produce a wide range of vari- 
able flat and compound angular surfaces. 


Featured on Norton-G&E Shapers are: Hard 
chrome ram V-ways for constant accuracy and 
long life; crossrail and table slide design that pro- 
vides 60% more bearing area and 50% greater 
rigidity; central controls are conveniently located 
for easy selection of the 16 ram speeds and 18 
feeds; operator can adjust table and lock cross- 
rail from control side; built-in horizontal and 
vertical rapid traverse to work table, with safety 
clutch, always operates in opposite direction to 
feed set. Ask your Norton-G&E Distributor or 
write for Catalog No. 2342. 


MODERNIZE with Norton Tool Room Machines 










From the Norton 
“FIRST FAMILY” OF 


TOOL ROOM MACHINES 


No. 200 Cutter and Tool Grinders 


The wheel head TILTS 30° 


... ORBITS 360°/ 


No time-wasting “‘cut and try” routine with 
the Norton No. 200 Cutter and Tool Grinder... 
no more wrestling with tricky setups. 

You can tilt the wheel head up to 15° above or 
below horizontal and swivel it through a full 
orbit of 360°. For the first time with a tilting wheel 
head, the Norton two-speed grinding wheel spindle 
provides the right speed for large or small wheels. 

A wheel head scale provides quick direct read- 
ing of clearance angles. The wheel head can be ad- 
justed to eliminate many of the usual settings 
and time losses. And the table has a rugged guide 


bar for precision in tracking during the toughest 
grinding jobs. 

Also, the No. 200’s extremely solid grinding 
action brings you excellent finish on tool cutting 
edges, for longer lasting, better performing tools. 
Other features include: wheel-slide construction 
to eliminate possibility of work overhang; anti- 
friction elements under table to provide fluid 
table motion; dual, centrally-located controls to 
simplify operation from any position. Ask your 
Norton Distributor or write for Catalog No. 
1371. 
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From the Norton 





“FIRST FAMILY” OF 
TOOL ROOM MACHINES 


Type S-3 Hydraulic Surface Grinders 


FINISH FLAT FASTER/ 


Popular for a wide variety of tool room grind- 
ing, as well as long production runs, Norton 
Type S-3 Surface Grinders have given complete 
proof of their ability to finish smoother, faster, 
at lower cost. 

Now, S-3 Grinders are available with a new 
maximum table speed of 150 fpm as standard. 
With higher table speeds, the stock removal rate 
is increased and the grinding time is reduced in 
proportion to the increase in stroking rate. The 
faster table speeds also provide extra cool grind- 
ing action that reduces heat damage to the work. 


Time and money are saved on every job. 

Sizes of the S-3 Grinders are 6” x 18” and 
8” x 24”, both being equally fast, cool and accu- 
rate grinding. Taller workpieces... up to 15” 
on the 6” size and 13°4” on the 8” size... are 
easily handled. Other job-proved features in- 
clude a two-speed .0001” increment hand wheel, 
for accurate vertical speed and fast positioning, 
and contoured splash guards for better visibility. 
Ask your Norton Distributor or write for 
Catalog No. 1772. 


— BEWR-MANNING DIVISION: Coated Abrasives © Sharpening Stones + Pressure-Sensitive Tapes MACHINE TOOL DIVISION: Grinding and Lapping Machines — G&E DIVISION: Shapers - 


















From the Norton 
“FIRST FAMILY” OF 
TOOL ROOM MACHINES 


Type TS Hand Surface Grinders 


New... for your daily too/ room jobs! 


Cutting Machines 


Available in sizes 6” x 12” and 10” x 16” the 
new Type TS Hand Surface Grinders bring you 
these typical Norton advantages for tool room 
machines: 


Precision Performance. Wheel feed hand 
wheel has graduations of .0005” for fast, accurate 
positioning, plus a vernier scale graduated .0001” 
for precise grinding feeds. The long, rigid vertical 
slide and saddle provide greater support for mov- 
ing parts, reduce vibration and improve finish. 
Accurate cross-feed is excellent for groove and 
shoulder grinding. 


NORTON 


MACHINE TOOLS 


Easy Operation. Controls at working height 
are quickly accessible; design enables easy seated 
or standing operation. Handwheels eliminate 
cross-arm operation of table and cross slide. TS 
Grinders are the only machines of their type with 
hinged wheel guard for quick wheel change. 


Overall Economy. Strengthened by many 
other simplified, long-lasting features for clean, 
uncluttered design which reduces maintenance 
costs. Ask your Norton Distributor or write for 
Catalog No. 388. 


Printed in U. S. A. 





EX-CELL-O 
Contour Projector 
Used To Aid 
Nuclear Research 


Engineers for the Enrico Fermi Atomic Power 
Plant used an Ex-Cell-O Model 30 Contour 
Projector to determine the maximum load 
that could be applied to a “dimple”! 

The uranium rods comprising the fuel ele- 
ments in a reactor core are held vertically in 
“egg crate’? assemblies. Each strip contains 
precision stamped “‘dimples” to provide neces- 
Sary support and accurate alignment. 

The problem was how to determine the 
maximum load that could be applied to 
these “dimples” before permanent set 
took place. 


Simple with an Ex-Cell-O Model 30 Contour 
Projector! The workpieces were mounted in a 
holding fixture and stress applied in increments 
of one pound. Under 100X magnification the 
deflection in movements of .0001 inch or less 
was easily seen on the projector screen! With 
the highly accurate vertical measuring microm- 
eter and dial indicator, standard on the Ex- 
Cell-O Model 30 Contour Projector, the actual 
deflection was measured and recorded with great 
precision! Successive readings were plotted up 
to and including the yield point. 

This is not an unusual inspection application 
for Ex-Cell-O Contour Projectors. They are 
helping in hundreds of different ways to speed 
production and bring about greater accuracy 
in the fields of electronics, nuclear research, 
and travel in space! 

If you have similar difficult inspection prob- 


lems... if your inspection is taking too much Stainless steel “egg crate” assembly built up 


time ... or if you need greater accuracy... an 
Optical Gaging Products man can help you. 
We will gladly send you our new booklet “43 
Reasons Why Ex-Cell-O Contour Projectors 
are the First Choice of Industry.” 


from 26 interlocking strips and designed to 
carry uranium fuel rods in compact forma- 
tion. ‘‘Dime”’ shows relative size. The 
Model 30 Ex-Cell-O Contour Projector 
above shows inspection of ‘‘dimple’’ on 
single strip at right. 


Manufactured by EX-CELL-O Corporation at Detroit, Mich. 
SOLD AND SERVICED BY 


OPTICAL GAGING PRODUCTS, INC. 


26 FORBES STREET ROCHESTER es 
Subsidiary of EX-CELL-Of Corporation 
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Test 
23 ALUNDUM* abrasive 


for premium performance 
at non-premium price... 
on your production! 


The newest Norton development for production 
grinding is for production economy, too. 

It’s 23 ALUNDUM abrasive. 

This is no ordinary aluminum oxide. Except for 
price - which is non-premium — 23 ALUNDUM abra- 
sive is premium in every respect. It has premium 
toughness .. . premium sharpness. . . and free, fast, 
cool cutting action that means premium precision 
performance. 

Other big advantages are friability, which mini- 
mizes dressing . . . precise duplication, which assures 
uniform performance... and versatility that includes 
grinding of all steels, boiler plate, cast iron, Meehan- 
ite, aluminum and many other widely varying metals. 

All of which adds up to the proved premium value 
of 23 ALUNDUM abrasive — in the broadest range of 
production grinding. For example: 

Surface Grinding. With the new 23 ALUNDUM seg- 
ments and cylinders, users are getting freer cutting 
and higher production rate on large die blocks, high 
vanadium steel tool bits, attrition plates, high carbon 
steel knives, stamped metal parts and similar work. 

Centerless Grinding. Excellent results on bar stock 
grinding for automotive parts of carbon and stainless 
steels, cast iron and other metals, hard and soft. 


Cylindrical Grinding. Top quality, low cost vol- 


Making better products. 


to make your 


ume production of high speed steel drills, reanrers and 
taps, laminated armatures, cams, shafts, sleeves and 
valve stems. 

Internal Grinding. Bearing races and bores, pre- 
cision ground faster to tight limits and fine finish, 
with less wheel dressing. Reduced grinding costs on 
cylinder bushings, die holes, rocker arms and wrist 
pins. 

That’s just a brief outline of 23 ALUNDUM abrasive’s 
advantages for production grinding. 

You can see them in action, right in your own plant 

you can watch 23 ALUNDUM wheels or segments 
adding new speed, accuracy and economy to your 
own production grinding. 

Your Norton Distributor or your Norton Man will 
be glad to arrange a test run in your plant, with 
expert aid in wheel selection. See him soon. NORTON 
CoMPANY, General Offices, Worcester 6, Mass. Plants 
and distributors around the world. 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 


NORTON 


ABRASIVES 


W-2007 


products better 


NORTON PRODUCTS: Abrasives + Grinding Wheels » Machine Tools + Refractories + Electro-Chemicals — BEHR-MANNING DIVISION Coated Abrasives * Sharpening Stones + Pressure-Sensitive Tapes 
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REMOVE 
white layer 


without grinding 


WHITE LAYER ON NITRIDED STEEL PART — 500X 


No longer is it necessary to grind 
the white layer off nitrided parts — gears, 


bearings, etc. 


Now you can get rid of this blemish much 
more economically and without 


jeopardizing critical surfaces by grinding. 


Your answer is BAN-WITE, a new 
metallurgical process (Pat. 2,960,421) 
developed by Red Ring Research. 


This not only removes the objectionable 
white layer but it also tends to deepen the 
nitrided case. The danger of grinding 


checks is completely avoided. 


Send your nitrided parts to us for treatment 
or, if you prefer, we will license you to 

use the process in your own plant. Either 
way, you save money and avoid rejects. 
Contact our local representative to 


get your jobs started now. 


SAME PART AFTER BAN-WITE TREATMENT — 500X 


SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING, 
h GEAR HONING AND ELLIPTOID 


WORLD'S LARGEST PRODUCER OF 
GEAR SHAVING AND HONING EQUIPMENT 


NATIONAL BROACH 
& MACHINE CO. 


5600 ST. JEAN e 
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Versatility 
of Performance? 


LUCAS 


Lucas offers the widest range of machining 
operations possible on boring, drilling and 
milling equipment. The same versatility of 
application applies to work ranging from pre- 
cision missile components to big castings and 
forgings weighing tons. ..on models ranging 
from 234” to 7” spindle diameter. 

Point-to-point positioning. Milling (face 
milling, picture frame milling, right angle 
milling), boring (line and stub), drilling, tap- 
ping, threading, plus contouring and profiling 
of complex surfaces. Repetitive accuracy to 
+ .0001. 

If your replacement or expansion plans in- 
clude the addition of either vertical or hori- 
zontal table type or floor type boring, drilling 
and milling equipment, get the details on what 
Lucas has to offer. Lucas Machine Division, 
The New Britain Machine Company, 12302 
Kirby Avenue, Cleveland, Ohio. 


LUCAS 


PRECISION 








Saddle feed? 


LUCAS 


... plus precision flame-hardened col- 

umn, table and saddle ways; a full range 

of speeds and feeds; maximum rigidity 

for precision machining accuracy on the 

heaviest cuts; air-lift to saddle and table LUCAS 
during rapid traverse and every other 

major design and construction feature is PRECISION 
available on Lucas boring, drilling and 

milling machines. These aren’t the things 

we are going to incorporate someday, 

they are the accomplished cost-cutting 

features already at work in the field. 

Whether you require point-to-point po- 

sitioning or contouring of complex 

surfaces, tape control or conventional 

pendant and/or lever control, Lucas 

represents the best value for your machine 

tool dollar. Before you decide on any 





other equipment for boring, drilling, mill- 
ing and related operations, talk to your 
Lucas dealer or write Lucas Machine 
Division, The New Britain Machine 
Co., 12302 Kirby Ave., Cleveland, Ohio. 


Me | 








Thomas H. West 


President 





DRAPER CORPORATION 


Hopedale, Mass. 


“THE MACHINE TOOL GAP... 


a danger to the nation...and to industry” 


“We've heard a lot about the missile gap. Some 
agree it exists — some disagree. But it certainly 
appears there is a ‘machine tool gap’. 
“Neglecting to replace obsolete production 
equipment is a hazard we can no longer afford. 
It is dangerous to the nation because it threatens 
our very survival in the cold war. It handicaps 


the individual manufacturer because a strong 
competitive position cannot be maintained 
without the most efficient equipment available. 

“At DRAPER CORPORATION, our machine 
tool budget is planned to keep us well prepared 
to meet this constant challenge.” 


This statement reprinted courtesy of Draper Corporation 


Brown & Sharpe 
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Close the 
MACHINE 
TOOL GAP 





The new Brown & Sharpe RANGEMASTER has the largest 
working area ever offered in a No. 2 size milling machine table. 
You can mill all around pieces that would normally require a 
No. 3 size or larger machine, like the big plastic mold shown, 
without changing the set-up. Table travel up to 34” * is avail- 
able, and transverse feed up to 12”. 

You can mill deep down inside, also. The vertical spindle 
can be centered up to 25” away from the face of the column. 
It has a compound swivel and 312” axial feed. You save on 
set-up time, and on tooling costs, since both spindles have the 
same standard taper. 











MODERNIZE MILLING AND MAKE MORE FOR LESS 








New B&S RANGEMASTER’ provides biggest work capacity 
in its class...saves extra cost of bigger machine 


With the many new B&S DYNAMASTER design features, 
the RANGEMASTER is now, more than ever, your best in- 
vestment in a sliding head, “ram-type” milling machine — 
for toolroom, prototype, experimental, and maintenance jobs. 


Ask for complete information on the No. 20 RANGE- 
MASTER, 3 HP Universal or Plain. Write: Machine Tool 
Division, Brown & Sharpe Mfg. Co., Providence 1, R. I. 

*78 SQ. IN. MORE WORKING AREA. When specified, the RANGEMASTER 
can be furnished with table 603%” long and 34” table travel — plus com- 
pletely automatic climb milling engaged during feed only. The standard 


table is 543%” long with 28” travel. The DYNAMASTER provides a wide 
range of feeds, and is also available with double the standard feed rate. 


Brown & Sharpe z= PRECISION CENTER 
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Close the 
~ MACHINE 
TOOL GAP 









MODERNIZE GRINDING AND MAKE MORE FOR LESS 





For “all around” sharpening at lower cost... 
B&S No.10ON and No.5 Cutter and Tool Grinding Machines 


Both the No. 10N and the No. 5 Tool Grinders are 100% 
operative from any point in 360° of work area. This is just 
one of the many B&S design features that permit you to 
handle a bigger variety of sharpening jobs, with substantial 
time savings. 

You get all the advantages of machines designed by cutter 
specialists. As a leading producer of cutting tools, Brown & 
Sharpe can fully anticipate your needs. Every feature re- 
quired for the most intricate sharpening problems is avail- 
able in machines and attachments. You buy only what you 
need for your operations. 

Brown & Sharpe design provides wheel mounting at both 


ends of the spindle. A cutter bar attachment eliminates criti- 
cal table setting for peripheral sharpening. Wheel spindles 
mounted on pre-loaded, permanently sealed ball-bearings 
assure consistent high precision and fine finish. 

For full information, write: Machine Tool Division, 
Brown & Sharpe Mfg. Co., Providence 1, Rhode Island. 


No. 10N (above), capacity 10” x 29”, will handle all your sharpening 
jobs. With optional equipment, it can aiso be used for light external 
and internal cylindrical grinding and surface grinding. No. 5 has ample 
capacity, 63%” x 17/2”, for routine sharpening — takes less than 8 sq. 
ft. of floor space. Standard work head tapers fit all commonly used 
collets and adapters. 


Brown & Sharpes PRECISION CENTER 
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Close the 
MACHINE 
TOOL GAP 


The valve stem shown, made from %4” brass rod, requires 
turning, drilling, forming, threading, tapping, and broach- 
ing. All machining is completed in one cycle on a B&S No. 
2-%” Automatic equipped with a Broaching Attachment. 
The extra cost of a secondary operation on a separate hand 
screw machine, formerly required for drilling and tapping, 
is now eliminated. 

The new B&S Broaching Attachment permits a further 
saving. Broaching is “free”, since the operation is performed 
automatically by the attachment while the next piece is being 
machined at the spindle. Production time, formerly 45 sec., 


MODERNIZE SCREW MACHINING 
AND MAKE MORE FOR LESS 





e 


New B&S Broaching Attachment operates in “free” time 
while other machining proceeds at the spindle. 


60% SAVING 

With previous With B&S Automatic ». 
equipment and Broaching Att. - 
45* sec. per piece 16 


*includes time for secondary operation which 
is now eliminated, for drilling and tapping on 
hand machine. 


— 
= 


New B&S Broaching Attachment helps reduce cost 60% 
for part now produced complete on No. 2- #4” Automatic 


is now 16 sec. per piece — a saving of 60% in production 
cost over the previous method. 

The new design B&S Automatics offer you comparable 
savings. You get extra adaptability for combined operations. 
Parts that normally require secondary operations for unusual 
slotting, milling, drilling, or tapping, as well as broaching, 
can now be machined complete from the bar. 

The B&S No. 2 Automatic is available in 3 sizes — %4”, 
1%4”, and 112” spindle capacity. For complete information 
write: Machine Tool Division, Brown & Sharpe Mfg. Co., 
Providence 1, Rhode Island. 


Brown & Sharpe s PR2CiSi0N GENTER 
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Close the 
MACHINE 
TOOL GAP 


MODERNIZE DRILLING AND MAKE MORE FOR LESS 





B&S Turret Drilling cuts time from 32 to 10 minutes 
for machining 11 holes in case-hardened shaft 


Drilling and tapping 11 bottom holes in a 114” dia. case- 
hardened steel shaft took 32 minutes as previously performed 
on a single spindle machine. Slow manual setting was required 
to meet the 0.003” locating tolerance specified for each hole. 
Changing tools for the various operations further increased 
production time and costs. 

The.same job is now performed on a Brown & Sharpe Model 
B Turret Drilling Machine, and requires only 10 minutes per 
shaft. The rectangular B&S Positioning Table used accurately 
locates the work for each successive hole. No fixtures are re- 
quired. Two shafts, held in standard vises mounted on the 
table, are machined in each set-up. 


The six tools in the turret are indexed successively into 
accurate alignment with the machine spindle. The operations 
are: (1) penetrate case with 14” carbide drill, (2) spot drill 
ee" dia. %2” deep, (3) flatten bottom of hole with end mill, 
(4) center drill, (5) drill 0.265” dia. 142” deep, (6) tap “ie” 
x 18 to bottom. 

B&S Turret Drilling permits multiple operations at a single 
station, with one set-up — accurate duplication of any hole 
pattern without expensive jigs. Find out how much it can 
save for you, in all types of production drilling and tapping. For 
complete information, write: Machine Tool Division, Brown & 
Sharpe Mfg. Co., Providence 1, Rhode Island. 


Brown & Sharpe ds PRzcisioi) CENTER 
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A “live” demonstration from Brown & Sharpe... 


“You can see instantly 
with Brown WG Sharpe 


... Mr. Norman E. Ashley, General Foreman, Precision Tool 


““Easy on the eyes’ is the 
first big impression you get from 
a Brown & Sharpe vernier tool. 
See the black window frame on 


this B&S Super Vernier Caliper? 
It centers your eyes on the 
vernier scale — sets off your 
reading, loud and clear. 
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What a difference this makes, yet 
it’s just one of several features 
that make B&S verniers easier to 
read accurately. 





SIS VOY ASM Jnr eSes Ve 


why accuracy comes easier 
precision vernier tools” 


and Gage Groups, Brown & Sharpe, Industrial Products Division 


“There's no doubt which line to read, when 
you work with these widespread grad- 
uations. The scale is twice the length 
of old-type vernier scales — twice as 
easy to see. Graduations and figures 
are jet black, machine cut deep into 
a satin chrome finish that eliminates 
glare and confusion. 


“Joseph R. Brown, invented this tool, the 
first practical vernier caliper, back in 
1851. We’ve been adding refinements 
to it ever since. You can trace the accu- 
racy and convenience of the Brown & 
Sharpe vernier calipers you buy today 
—right back through this 110 years 
of experience. 


FERRO ERS, axle tabinleaeiaiete 6 BI 


“Your reading is more accurate, too. Brown 
& Sharpe exceeds Federal Specifiéa- 
tion GGG-C-llla for tolerances — 
holds flatness of *beams and jaws to 
.000050”. Parts are machined, and 
assembled precisely. Each tool carries 
the assembler’s personal mark; an 
added guarantee the tool is right. 


“Standard sizes of B&S vernier calipers 
are 6”, 12”, 24”, 36” and 48”. We’ve 
made specials up to 16 feet in length. 
They’re graduated front and back so 
you read inside measurements from 
one side, outside measurements from 
the other side, directly in .001”, with 
no danger of reading the wrong scale. 


“And, your tool stays accurate longer. Care- 
ful hardening, stress relief and a satin 
chrome finish protect B&S verniers 
against wear, rust and corrosion. Deep 
cutting, on a recessed background, 
makes the graduations and numbers 
almost impossible to rub off. A real 
long-term investment! 


“Brown & Sharpe vernier height gages have 
similar advantages for lasting accu- 
racy and easy, direct reading. You also 
get an offset arm and slotted base that 
permit zero reading, plus a 2-way 
marker for measurement under or 
over. Call your local industrial distri- 
butor for details and prices.” 


Brown & Sharpe Mfg. Co., Industrial Products Division, Providence 7, R. I. 


Brown & Sharpeds Hiecisi0N GENTER 
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So it doesn’t break---So what?? 


So we can bend a Marve. High-Speed-Edge 
Hack Saw Blade double, and it won’t break. 
Does this prove anything? 


Let’s see if it does. When you buy a box of hack 
saw blades, you expect each blade to have a 
reasonable cutting life. For example, take an 
ordinary blade that costs $4.00, and you expect 
it to produce 2000 sq. inches of accurate cutting- 
off before it is discarded. Would you be willing 
to pay $8.00 for that same blade? You will, if it 
breaks halfway through its expected life. 


Bending a Marve. High-Speed-Edge Hack 
Saw Blade to demonstrate that it is truly un- 
breakable proves the point that you get every 


square inch of blade life you pay for when you 
buy MARVEL Blades. 


Safety to both operator and machine, plus 
maximum blade life, seem like value enough 
from this remarkable blade. However, these 
MARVEL Blades give you even more, for they 
will cut faster, with greater accuracy because 
they can be safely tensioned more taut in your 
machine than ordinary “‘breakable’’ blades and 
are therefore more rigid to resist deflection. 


Cost? Unbreakable MARVEL High-Speed-Edge Hack Saw 
Blades are priced competitively. Use MARVEL Blades 
consistently with complete confidence because they have 
no equal for value. Leading Industrial Distributors stock 
and sell MARVEL. Ask yours today. 


ARMSTRONG-BLUM MANUFACTURING CO. 
5700 West Bloomingdale Avenue « Chicago 339, Illinois 


Better Machines-Better Blades 
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Production Pointers 


from 


MACHINE AND THREAD 
AUTOMATICALLY 


M-D Blowers, Inc. saves time, 
space and cuts costs 70% 


How many chuckings would you need on 
your present equipment to machine and 
thread the port fitting on the cast iron 
internal pipe flange shown at right? M-D 
Blowers, Inc., Racine, Wis., did it in two 
... now they do it in one automatic opera- 
tion on a CRI-DAN B! 
The CRI-DAN Automatic Threading 
Lathe was designed primarily to cut top 
quality threads in minimum time using an inexpensive single- 
point carbide tool. Now, you can add accessories that combine 
threading with facing, turning, boring or tracing during the 
automatic cycle for extra savings. 


A 5” flange in face plate fixture. Rear facing slide faces hub end. 
and chamfers O.D. with automatic tool relief. Cross slide feed is 
disengaged while pusher is used to bore a %” per foot taper for 14” 
and chamfer the |.D. (pre-set boring bar in quick-change holder 
shown in foreground). Boring bar is replaced with threading tool 
and cross slide feed is engaged. An 8 TPI single-start 5,563” major 
diameter 60° pipe thread is generated in 16 automatic passes in 
5.5 minutes f.t.f. Time on 4” flange is 3.5 minutes f.t.f. 


More cost-cutting IDEAS— 
to help you 





Here is the extra equipment used to provide this flexibility 
for the pipe flanges—a face plate fixture; a facing slide; a 
facing tool block with automatic relief; a pusher device for 
boring from the longitudinal slide (or turning for other parts); 
a dove-tail tool block for the threading cross slide that permits 
fast interchange of pre-set boring and threading tool holders. 
Tapers do not require special equipment. Shafts are handled 
with an air chuck, a tailstock and a retractable tool block for 
load-unload clearance. Production information is given in the 
photo caption. 

if tooling is planned to utilize the full capacity of the basic 
machine, you can also handle a wide range of dissimilar parts. 
M-D Blowers, Inc., uses the CRI-DAN B to machine and 
thread four sizes of pipe flanges (times range from 3.5 to 5.5 
minutes f.t.f.); to thread shaft ends on seven sizes of SAE 
4140 steel rotor shafts and ductile iron rotor shaft assemblies 
similar to those shown below (lengths from 16.2” to 28.6’— 
times from .45 to .7 minutes f.t.f.); and to machine and thread 
a number of other parts. Time reductions alone averaged 70% 
on all parts handled in the first month of operation—further 
savings are expected as more experience is gained. 


CRI-DAN B Automatic Threading Lathes can be used to ma- 
chine and thread standard and problem parts. You can expect 
time reductions of 30-80%. Other benefits include fewer oper- 
ations, lower tool costs, automatic cycle efficiency, and...no 
compromise on quality. 


For information on Cri-Dan, circle No. 762. 





INEXPENSIVE SETUP DOES 
TWO JOBS IN ONE CHUCKING 








No. 12 lathe machines 
and Superfinishes in 
one automatic operation 


This “two-in-one” setup on the versatile Gisholt MASTER- 
LINE No.12 Automatic Chucking Lathe may give you cost- 
cutting ideas for your work. Here, machining and Super- 
finishing is combined in a fast automatic cycle. Reduced 
handling and minimum equipment investment cuts costs. 
Accuracy is improved by completing work in one chucking. 

The workpiece, a hub and brake drum assembly, is chucked 
through the small bore on an air-operated drawback fixture. 
A vibration dampener is clamped around the O.D. The I.D. 
is finish bored from the front carriage, which then tips toward 
the spindle centerline for tool relief before withdrawal. Next, 
a Gisholt Superfinishing Attachment—mounted on the rear 
independent slide—moves into position. The slide holds and 
the Superfinish. stone feeds in to engage the bore. The I.D. 
is Superfinished from a bored surface to 25 micro-inches rms. 
Total f.t.f. time . . . only 1.5. minutes. 


“s ! 


——— 


Cast iron hub and brake drum assembly is held in bore... finish 
bored and then Superfinished in fast, 1.5 minute f.t.f. automatic 
cycle. This kind of setup has wide application since it can be used 
for flat, tapered or cylindrical |.D. and O.D. surfaces. 


Low-cost setup combines operations...saves time and work- 
handling ...improves accuracy. Product is also improved be- 
cause Superfinish exposes true base metal and increases brak- 
ing area by removing jagged peaks left by machining. Smooth- 
er finish assures longer service life for mating brake shoes. 


For more information on No. 12's, circle No. 763. 





RING GEAR PRODUCTION 
PROBLEMS SOLVED THROUGH 
SPECIAL TOOLING 











Alignment Concentricity 
and Fine Finish 

Simplified by 

Simplimatic Automatic Lathe 


Maybe there’s an idea for you in the way this manufacturer 
solved tough tooling problems with the right kind of setup. 


The part, a steel final drive gear forging, had to have both 
front and rear faces perpendicular to the bore. Distortion 
through chucking pressures had to be absolute minimum. Lo- 
cation had to be accurate against dead stops, yet the back face 
had to be machined. No tool tracks could be left on front 
and back faces. 

Every problem is licked through this smart tooling on a 
Gisholt Simplimatic: to equalize chucking pressures, avoid 
distortion and simplify alignment, swivel-type pie-shaped 
jaws chuck the work in the previously machined I.D. Maxi- 
mum rigidity is assured through twin overhead pilot bars on 
a special boring head on the center slide. Clearance for 
straddle-facing and chamfering operations is provided by 
swinging jacks on the chuck face, which permit accurate 
location and swing out of the way. Tool tracks are eliminated 
by a special wedge-type tool relief arrangement on the rear 
slide. To bring the facing tools together, the wedge is engaged 
during the cut—then withdrawn to let the tool blocks spring 
apart for tool relief. 

Floor-to-floor time? The job is completed in just 2.8 min. 


Close-up of workpiece and tooling. Note wedge- 
type tool relief arrangement in rear slide. 


Smart tooling plus the versatility of the Simplimatic elimin- 
ated many special problems in machining this final drive gear 
forging. 


For information on Simplimatics, circle No. 764. 





AR SAVES 60% ON SMALL PARTS 
FOR CULLIGAN., INC. 








Automatic cycle, combined operations 
speed machining of 
softener components 


An automatic turret lathe, capable of handling both bar 
and chucking work, that changes over in an hour or less, may 
be what you need to cut costs in your shop. Culligan, Inc., 
Northbrook, IIl., took advantage of these features as soon as 
the Gisholt MASTERLINE AR (Automatic Ram) Turret 
Lathe became available. They installed two machines to 
handle a large variety of small water-conditioning equipment 
parts, produced in lots of 150 to 3,000 pieces. 

One machine has an octagon turret and a 2-jaw automatic 
indexing chuck. All internal and external machining on four 
sizes of cast brass valve bodies is completed automatically, in 
one chucking. F.t.f. times range from 1.8 minutes (Fig. 1— 
left) to 2.2 minutes for complex parts (Fig. 1—right). 

The same operator handles the second machine... a5 AR, 
used for both bar and chucking work. Parts like the bronze 
flow control body casting (Fig. 2—left) are held in a 3-jaw 
combination chuck, machined and threaded in only 1.5 
minutes f.t.f. 

When arranged to produce a 2.411” O.D. plunger ring 
(Fig. 2—right) from bronze bar stock, the entire cycle is auto- 
matic through cut-off and cycle repeat. 


Plunger rings are machined from bronze bar stock with this setup. 
Automatic cycle includes collet open, feed stock to length, collet 
close, machine and thread |.D. from hex turret, face, form O.D. 
and cut-off from front of cross slide, and cycle repeat. 


After the first two years of operating 16 hours a day, 5 days 
a week, Culligan, Inc. has obtained an average saving of 60% 
on all parts handled. Because the AR is simply an automatic 
ram type turret lathe, standard and special tooling that was a 
part of previous methods could be used on the new AR 
Turret Lathes. Other benefits included reduced handling, 
improved accuracy, quality and tool life, more consistent 
production rates and more efficient utilization of manpower. 


AR Turret Lathe combines turret lathe versatility with auto- 
matic cycle .. . saves 60% on variety of standard and com- 
plex parts. One hour changeover for bar and chucking work 
offers cost advantages for large and small manufacturers. 


For more information on AR’s, circle No. 765. 











Adjustable cradle handles 
over 83 different parts 


The Lincoln Electric Co., Cleveland, Ohio, is a leading 
manufacturer of arc welding machines, electrodes and supplies, 
special electrical machinery and ac motors. At present, they 
offer five types of dc motor-generator welders requiring over 
83 different armature and rotor assemblies. Lots range from 
5 to 100, weights from 58 to 451 lbs. Their problem . . . how to 
accurately balance and correct these parts in two planes, at 
low cost . . . with minimum investment in new equipment. 

The answer . . . a Gisholt MASTERLINE 3S Balancer with 
an extended bed. The 3S permitted balancing at operating 
speeds and offered capacity, quick setup and ease of calibra- 
tion to show unbalance in terms of the correction method 
actually used. This last item was especially important to them 
because parts are corrected by soldering, welding, or addition 
of washers . . . or combinations of any two methods. Extra 
handling was eliminated too, because work is corrected and 
inspected before it leaves the machine. 


Motor generators are belt-driven over angularly graduated pulley 
at left using keyed sleeve bushing to connect. Here, half bear- 
ings are used. Parts with anti-friction bearings can also be 
supported in the fixture. 


Idle time is at a minimum. A cradle fixture quickly adjusts 
for various lengths. A belt-driven, angularly graduated pulley 
connects to the work with keyed bushings for each size. Work 
can be rotated at any speed from 900 to 3600 rpm. Four main 
speed adjustment settings are pre-set and obtained through a 
selector switch. 

Time to locate and measure unbalance in both planes ranges 
from 1 minute to 1.50 minutes. Correction time varies depend- 
ing on the part and method used. 


Versatile setup cuts time to minimum ... assures complete 
accuracy ... eliminates guesswork. One operator locates, 
measures, corrects and inspects for balance in both planes on 
one machine. Capacity and flexibility of 3S Balancer make it 
ideal for short- or long-run operations. 


For information on Balancers, circle No. 766. 





SUPERFINISH INCREASES 
SLITTING SAW LIFE FOR 
BROWN & SHARPE 











Gisholt “Productivity Team”’ 


approach pays off .. . 
produces a “Sawperior” product 


Mr. Colin Sharp, Director, Research & Development Lab., 
Cutting Tool Division, Brown & Sharpe Mfg. Co., clearly 
stated the benefits of full cooperation between customer and 
supplier in a current metalworking publication. 

He said, ““About two years ago, we were exploring the possi- 
bilities of new, high-speed steels and heat treatment for saws, 
when a Sales Engineer from the Gisholt Machine Company 
called on us to discuss its Superfinishing process. This was a 
timely visit, and his claims for smooth, hard surfaces, free 
from grinding marks and softness sounded promising. It 
wasn’t long after this that we had samples of Superfinished 
saws for testing and later purchased a machine for production.” 

The machine, a MASTERLINE Model 81 Vertical Super- 
finisher is used on 18 sizes of slitting saws from 214” to 6” 
diameter. Formerly Brown & Sharpe ground to a 12-13 
micro-inch surface. Now, they grind to 30-35 micro-inches, 
leaving .001” to .0015” stock per side. Superfinish then re- 
moves the outer “skin” that has been softened by grinding 





Hardness of Superfinished sur- 
face is proven by this photograph 
from Brown & Sharpe, which 
shows slitting saws being struck 
against one another with no 
resultant damage. 


Be 


Saws are held in a special fixture on a magnetic chuck to minimize 
distortion. Dial indicators are used to speed setups because the 
Superfinish quill supporting head and special swivel wheel holder 
must adjust to match the concavity of the saw. Superfinishing 
wheel and work spindle rotate in opposite directions to provide 
surface speed needed for best results. 


heat and exposes the true base metal so that hardness is 
uniform, across the entire saw face. A 2-3 micro-inch rms 
surface is produced in 30 to 45 seconds f.t.f. depending on 
part size. 

Superfinish plus new saw geometry provides these advan- 

tages .. . and again, we quote Brown & Sharpe: (1) “Super- 
finished sides permit less concavity or side clearance providing 
a stronger saw section and a stiffer, more accurate saw; (2)... 
without noticeable scratches on the sides there is less tendency 
for cracks to develop; (3) . . . smooth finish resists scratching, 
resists corrosive action of coolants and rust . . . even though 
left for a considerable time in a humid atmosphere; (4) .. . 
new saw geometry and Superfinished sides give up to four 
times as much slitting production between sharpenings and 
smoother finishes . . . prevents chips from seizing and galling, 
requires less power and allows heavier cuts without strain 
or chatter.” 
Acquaint your Gisholt Representative with your new projects. 
He will turn them over to the Gisholt “Productivity Team’’... 
experts in the fields of machining, threading, Superfinishing 
and balancing. You can be sure that our combined efforts will 
help you “do it for less’’. 


For information on Superfinish, circle No. 767. 


The Gisholt Round Table represents the collective . No. 9-1061 
experience of specialists in the machining, surface- 3 805 
finishing and balancing of round and partly 
round parts. Your problems are welcomed here. 

ries 


MACHINE COMPANY 


Turret Lathes - Automatic Lathes - Balancers - Superfinishers 


Dept. 805, Madison 10, Wis. Threading Lathes « Packaging Machines * Masterglas Molded Plastic Products 
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TURNING GRINDING 


Walker, for the first time in machine tool Walker CERAMAX chucks provide all 
history, offers safe magnetic holding for the holding power needed for standard 
lathes. Ceramic magnets in Walker Rotary grinding operations and with fine pole 
CERAMAX chucks are not subject to elec- divisions are ideal for thin, small work 
trical power failure and have three times as well as large, heavy pieces. All-steel 
greater coercive force than ordinary Alnico top plate minimizes redressing to reduce 
magnets. With uniform holding power over non-productive machine time. Ceramic 
the entire face of the chuck, safe, accurate magnets retain magnetism permanently, 
turning, facing or trepanning is accomplished eliminate constant recharging. 

in a single set-up. 


For dependable, trouble free operation QS, Widbor 
specify Walker CERAMAX Chucks. cst Co., Inc. 
ROCKDALE ST. © WORCESTER 6, MASS. 
Original Designers and Builders of Magnetic Chucks 
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LETTER 


from the 


PUBLISHER 


Coolant Pumps 


PRECISION 


News vs Technology 


As a reader of AMERICAN MACHINIST/METALWORKING 
MANUFACTURING, have you ever paused to analyze why 
you read it? If you have, the chances are you have come 
to this fairly obvious conclusion: because it reports re- 
liably and first on new technical developments in metal- 
working. If it did not do this, you’d be wasting your 
money subscribing to it and your time reading it. 


A unique service... 


We bend every effort to make AM/MM the technical 
authority on manufacturing in metalworking. To the 
extent we succeed, we believe we provide a unique serv- 
ice, a service you can obtain nowhere else. Our emphasis 
is on technology, on how to do it and what to do it with. 
This is true whether we are talking about value analysis, 
high-speed machining, numerical control or new meth- 
ods of chucking. And we concentrate on getting the in- 
formation to you first, before you see it anywhere else. 








e LAST LONGER If you want news... 
ad PERFORM BETTER Our business is the technology of metalworking. It’s a 


big assignment all by itself. In fact, it’s our primary 
ON YOUR MACHINES justification for existing. We give you news too because 
we want to make it as easy as possible for you to get 
You get better performance from everything you need from AM/MM. But even this news 
your GUSHER Coolant Pumps is heavily weighted in favor of technological develop- 
because they are precision built. ments. If you want straight business news we know 
The one piece shaft in GUSHER Cie oie tS ; er oer 
Pumps is electronically balanced you'll find it in Business Week or in the financial section 
to cut vibration to a minimum. of your daily paper, and you should. We’re sticking to 
Ball bearings are pre-lubricated, what we’ve always been good at: reporting to you the 
no seal or packing needed. Write latest developments in the technology of metalworking 
for catalog. S 

manufacturing. And, of course, technology is news. 


MACHINERY CO. 


* COOLANT PUMPS 
© CIRCULATORS + AGITATORS 
* MOLTEN METAL PUMPS 


1819 Reading Road * Cincinnati 2, Ohio 
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Sheffield Ferranti Fl-22 
locates holes 

to within .001° faster 
than you can read this 


“X"’ ref. axis 


1. The problem: locate the holes in this piece 2. Mount and clamp workpiece to table. Work- 3. Insert flat probe for aligning and locating 
to within .001”. Here’s how it works. ing range of table is 15” by 24”. reference edges of work piece. 


Oeaase 


“X" axis until probe 5. Replace flat probe with suitable pened 6. Move spindle over piece, and lower probe 
probe. Interchangeable tips available for into hole. Numerals in readout panels will 
a wide range of hole sizes. indicate exact hole position to .001”. 


4. Move spindle along 
touches reference edge, and push zeroing 
button. Repeat for “‘Y’’ axis. 


You can see why the FI-22 is up to ten times faster 
than conventional surface plate and height gage 
inspection. On top of that, you can use it for lay- 
out scribing and center-punching. Write for Bulle- 4 , aS 


tin FI-22X and ask your Sheffield representative Ss ce | EFETE L,D 


where you can see a demonstration of this machine. 
Corporation Sea Y” Dayton 7, Ohio 


A subsidiary of The Bendix Corporation 


Inspection Gages, Dimensional Control Instruments, Machine Controls, Automatic Gaging & Assembly Systems, Measuray® X-Ray Thickness Measuring, 
Crushtrue® & Multiform® Grinders, Cavitron® Ultrasonic Machine Tools, Press-Pacer® Transfer Units, Large Dies, Tooling, Contract Manufacturing. 
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MINUTE MAN® 


MAGNETIC BASES 


MINUTE MAN ® 
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BROACHES 


HEXAGONAL 





KEYWAY BROACH KITS 





Greatest time saver 


I ever saw... 
KEYWAY BROACH KIT 


Money saver, too. We cut 
keyways (%s" to 1”) in any 
bore from 4” to 3” in one 
minute for as little as one cent 
per keyway. That kit has paid 
for itself a dozen times over. 


Minute Man® square, hexag- 
onal and round broaches, as 
well as Production Types save 
time and money, too. For 
complete information, mail 
the coupon. 

(A) SQUARE BROACHES 
For finishing %” to 1” square 
holes in one pass in castor 
drilled bore. (32nd sizes, too) 

(B) HEXAGON BROACHES 
For finishing %" to %” hexagon 
holes in one pass in cast or 
drilled bore. 

(C) ROUND BROACHES 


For finishing %” to 1” round holes 
in cne pass in drilled bore. 


The duMont Corp., Greenfield, Mass. 


MAIL FREE BROACH CATALOG AND 
PRICE LIST A describing Square, Hexagon 
Broaches, Production Type Keyway Broaches 
and Keyway Broach Kits to 


Company. 
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LETTERS 





to the editors. ssowsoass, new verse, wv 


We Apologize 


Dear Sirs: 

It was with some dismay that we 
noted an error in your August 7 
issue. 

The fourth item on your “Spot 
News” page (AM/MM—Aug 7 ’61, 
p51) lists Mitsui & Co as the dis- 
players of spot-welding equip- 
ment at the International Trade 
Fair in Chicago. We wish to take 
this opportunity to inform you 
that it was Nichimen Co, Inc, that 
displayed this item. 

It is unfortunate that this was 
not detected prior to publication. 
However, we would appreciate a 
correction of this item in your 
next issue. 

A Kameda 
Nichimen Co, Inc 
Chicago, Ill 


We are indeed sorry that this mis- 
take appeared in print—Ed. 


High-Speed Press Feeder 


Dear Sirs: 

In your article on “Highlights of 
the 1961 Tool Show” (AM/MM — 
June 12 ’61, p99), you make refer- 
ence to a cam-indexed roll feed 


SHOPMATES 


that can exceed 1000 strokes per 
minute while maintaining an ac- 
curacy of 0.0007 in. 

The article says the unit is made 
by Ferguson Machine Co, but no 
address is given, and we would be 
obliged if you would let us have 
this so we may write to them di- 
rect on this subject. 

A Bennie 

Glasgow, Scotland 

The address is Ferguson Machine 

Corp, 7818 Maplewood Industrial 
Court, St Louis. 10, Mo—Ed. 


Space Age? 


Dear Sirs: 

Why is it that everyone talks so 
glibly about our exploration of 
“outer space”? The truth is that 
we have barely touched the 
fringes of inner space, and yet this 
is called the Space Age! 

The first man who put out in a 
boat certainly didn’t create a Ma- 
rine Age. Many centuries were to 
elapse before travel by water be- 
came common, and many more 
before sailors ventured out of the 
comforting sight of land. Only 
then could it be fairly said that 
man was in a Marine Age. 

Why then do we, who have only 


N. Jarvis 





1'M KEEPIN’ AN ACCOUNT OF EVERY THING 
THAT GOES WRONG WITH THE CHIP CLIPPER 
SO WHEN IT WON'T RUN | CAN 

LOOK UP THE RIGHT _/7~ 

CATEGORY AND 


| GET THE ROUTINE ~-- 














> t ‘a WELL 1 CAN GIVE You THE \ | 
Y A Y ROUTINE «--* IT WON'T RUN 
e Sa 





BECAUSE 115 BUSTED S AND WHEN IT'S 

BUSTED IT WON'T RUN--** AND 

, IF IT ISN'T FIXED FAST 
YOULL BE IN THE 

JOBLESS CATEGORYS, 


as 


™ TARVIS 
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ine tools 
that ceoetage 








WRENCHES 


An ARMSTRONG Wrench feels right—is balanced. It goes over nuts or 
screw heads easily, grips firmly without sloppiness, won’t round corners— 
because openings are carefully machined to correct sizes. It’s safe, strong 
beyond need without clumsy bulk—because of superior design and selected 
steels, heat treated to proper degree of hardness and tensile strength. It’s 
quality finished, ARMALOY (alloy steel) Wrenches in chrome plate with 
heads buffed; HI-TEN (carbon steel) Wrenches in baked-on gray enamel 
with heads ground bright... all plainly marked for size. All are uniformly 
excellent tools manufactured under strict quality control, by modern methods, 
with modern equipment in a modern tool plant . . . 1537 different industrial 
If If you do don’t know your local sizes and types—single wrenches, or sets in metal cases, boxes or rolls... 


— ey pe pena mite smenn each a quality tool. Armstrong Wrenches are ‘Fine tools that encourage 
of those in your area. good work.”’ 


~~ BROS. T\ TOOL ee 5215 W W. ARSTRONS AE AVE. » ee U.S.A 


PSS SNe 
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ventured a scant hundred miles 
beyond the surface of the earth, 
presume to dub ourselves space 


travelers? When distances of a 
million miles and more become 
common, and when trips to other 


planets are daily occurrences, then 
perhaps we may feel that we are 
entering—but only just entering 
—the Space Age. 

Meanwhile, let’s stop raving 
about space metals, space men, 
and space travel. 


MODERN 3-IN-1 
MACHINE MOUNT 


e VIBRATION CONTROL 


MLV) 


rf 
er 


e® LOW COST INSTALLATION a 
ate: R Fulton 
e PRECISION LEVELING ; i Poughkeepsie, NY 


* 


Nevertheless, we’re willing to bet 
that the first sailor talked just as 
glibly about the Marine Age as 
we do about the Space Age—Ed. 


Gasoline, not Propane, for VW 


Dear Sirs: 

I have just received a letter from 
the factory in which they pointed 
out there was an error in your 
second story about Wolfsburg 
(AM/MM—May 29 ’61, p66). 

The error is in the first photo 
caption. The engines are not run 
for 24% minutes on propane gas 
as you stated, but are run for 
2% minutes on gasoline, just as 
they would be normally. 

I think this is somewhat of a 
left-handed tribute to your excel- 
lent reporting that in all this 
wealth of detail there was only 


Unisorb Pads and Unisorb Level-Rite Mounts provide a proven, fast and one error and that in a photo cap- 
tion. 


simplified method for installing all types of machinery and equipment. 

Arthur R Railton 
e Cuts installation costs up to 70% . . . eliminates bolts and __ public relations manager 
lag screws .. . speeds installation . . . no drilling required... Volkswagen of America, Inc 
machines can always be moved quickly. Englewood Cliffs, NJ 
@ Eliminates up to 85% of transmitted vibration and noise... 
increases machine life and efficiency... reduces maintenance 
. .. improves working conditions. 
e@ Unisorb Level-Rite provides fast and precise leveling. 


e Safe, sure grip... can be cemented if needed. 


Send for Unisorb Selector Chart 


YUNISORB 200 SOUTH STREET, BOSTON 11, MASSACHUSETTS 
Division of The FELTERS Company 

Sales Offices in New York, N.Y. * Chicago, Ill. * Detroit, Mich. * Upper Darby, Penna. « St. Louis, Mo 
Taylor Felt & Supply Co., San Francisco, Calif. » Acorn Mfg. Co., Los Angeles, Calif 

Please send me a Unisorb Sample and Free Book. 


Company 


AM/MM 


“Do you know who I'd like to see running 
things in our shop?—Vance Packard!” 
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CALENDAR 
American Welding Society—Na- 
tional Fall Meeting, Sept 25-28, 
Adolphus Hotel, Dallas, Texas. 


American Die Casting Institute— 
Annual Meeting, Sept 27-28, 
Edgewater Beach Hotel, Chi- 
cago, Ill. 


American Production & Inventory 
Control Society — National 
Technical Conference & Ex- 
hibit, Sept 28-29, Pick-Con- 
gress Hotel, Chicago, Ill. 


American Machine Tool Distribu- 
tors Association—Annual Meet- 
ing, Oct 4-6, Penn Sheraton 
Hotel, Pittsburgh, Pa. 


Society of Automotive Engineers 
—National Aeronautic Meeting 
and Display, Oct 9-13, The Am- 
bassador, Los Angeles, Calif. 


American Standards Association 

— National Conference on 
Standards, Oct 10-12, Rice 
Hotel, Houston, Texas. 


Magnesium Association — Annual 
Convention, Oct 16-18, Belmont 
Plaza Hotel, New York, N.Y. 


National Safety Council — Na- 
tional Safety Congress, Oct 16- 
20, Chicago, III. 


American Institute of Mining, 
Metallurgical & Petroleum En- 
gineers — Metallurgical Society 
Fall Meeting, Oct 23-26, Pick- 
Fort Shelby Hotel, Detroit, Mich. 


American Society for Metals — 
National Metal Exposition and 
Congress, Oct 23-27, Cobo Hall, 
Detroit, Mich. 


Society for Nondestructive Test- 
ing — Annual Convention, Oct 
23-27, Henrose Hotel, Detroit, 
Mich 


National Tool & Die Manufactur- 
ers Association — Annual Con- 
vention, Oct 25-29, Huntington- 
Sheraton Hotel, Pasadena, Calif. 


American Gear Manufacturers As- 
sociation — Semi-annual Meet- 
ing, Oct 29-Nov 1, Edgewater 
Beach Hotel, Chicago, Ill. 


Industrial Management Society— 
Industrial Engineering and 
Management Clinic, Nov 1-2, 
Pick-Congress Hotel, Chicago, 
Ill. 
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TOOL LIFE 
IN INCHES 


150 
140 
130 
120 
110 
100 
90 
80 
70 
60 
50 
40 
30 
20 
10 





MATERIAL—VASCO JET 1000 
END MILL—'2” DIA.—4 FLUTE 
RPM—1000,—130 SFM 
CHIP LOAD/TOOTH—.0019" 
HARDNESS—RC24 
TOOL LIFE—DESTRUCTION 
WIDTH OF CUT—1.000” 
DEPTH OF CUT—.100” 











‘ne Re 
MILLING TEST SET-UP 
SHOWING VASCO JET 1000 
WORKPIECE 


Bas Thriftmill wins 
tooling torture test at 


North American Aviation! 


8 CHANNEL RECORDER, 
DYNAMOMETER AND MILL. 


Thriftmill cuts Vasco Jet 1000 
Steel... 142 inches at 130 
Surface feet/minute. 


It is interesting to note that the best tool 
life of 142” at 130 SFM produced com- 
plete break down destruction of cutter, 
but in later tests, on the same hardness 
of material, 2016” of tool life with only a 
.010” wear land was acquired at a more 
normal speed of 43 SFM. 


This (Thriftmill) cutter is unique from 
others in this series of tests for the 
reasons that it is cheaper to purchase 
than standard cutters and its geometry 
is quite different. 


Of course, this is what B&S has been saying all along— 


THRIFTMILLS ARE DIFFERENT! 


Brown & Sharpe 





Cutting Tool Division 
Brown & Sharpe Mfg. Co. 
Providence 1, Rhode Island 
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American Hoist 


SAVES SIX HOURS PER WELDMENT 


with Norden’s Series 100 Modumatic Position Display System 


American Hoist’s costly, complex weldment structures 
must be precision bored along both sides of their 
16-foot length. Equipping their 7” Gray Boring Mill 
with two of Norden’s Series 100 Modumatic Display 
Systems has saved substantial machine time and in- 
creased product precision. The readout is provided in 
six large illuminated digits that enable the operator to 
accomplish the key task of positioning the tool con- 
fidently, smoothly . . . without scale reading and gaging. 


In applying the Norden Series 100 to the manufacture 
of these large 52-hole weldments, American Hoist & 
Derrick Company of St. Paul, Minnesota reports: 


e Savings of $2,000 in gage costs. 
e Accuracy to +.001” along both axes. 


e Savings in operator labor of over 5 minutes per hole 
location over standard machine scales. 


For other case histories and literature on the Norden 
Modumatic Display System described here, or on the 
Norden Modumatic Analog and Digital Positioning Sys- 
tems, contact Norden at 400 Main Street, East Hartford, 
Conn., JAckson 8-4811—or write. 


yom 


\ oe “< 


44 
ve 


division of UNITED AIRCRAFT CORPORATION 


DATA SYSTEMS DEPARTMENT 
3501 HARBOR BOULEVARD, COSTA MESA, CALIFORNIA 
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quality 


Nuclear submarines like the SKIPJACK are 
designed to carry out underwater missions in 
utmost silence. That is why the hushed quiet- 
ness of Hoover Quality ball bearings makes 
them ideal for critical applications on this and 
many other types of equipment. 


TYTY TY i be 


bearings 


.-- HARDLY A WHISPER 











Hushed quietness in a bearing is a promise of excellent quality, 
superior performance and long life. 

And it’s no coincidence that Hoover bearings are exceptionally 
quiet. Hoover Honed bearing raceways are super smooth, superbly 
finished. Micro-Velvet balls are spherically accurate within mil- 
lionths of an inch and surface finished to microscopic perfection. 
These precision components work together in perfect harmony. 
We, at Hoover, know because every Hoover Quality bearing is 
checked electronically before it is shipped. 


Hoover Honed and Micro- Velvet are Hoover Trademarks 





hoover CONTROLS hoover quality FROM START TO FINISH 


High quality wire from which 
balls are made is produced 
by Hoover’s Cuyahoga Steel 
and Wire Division. 


[O@Ouxer° 


BALL AND BEARING COMPANY 
5400 South State Road, Ann Arbor, Michigan 
Zone Sales | 8581 South Chicago Ave., Chicago 17, Illinois 

Offices and | 290 Lodi Street, Hackensack, New Jersey 
Warehouses 2020 South Figueroa, Los Angeles 7, California 


Hoover Micro-Velvet Balls are It’s easier to strike a match 
made of the finest of chrome on plate glass than on the 
alloy steel. Sphericity is meas smooth finish of a Hoover 
ured in millionths of an inch. Honed bearing raceway. 





Hoover quality control meth- 


bearing components. 


9 questions 
you should ask about 
numerical machine tool controls 








Has the system, through 
actual use, proven to 
be a money saver? 


Many new controls on 
the market today have 
yet to be installed on 
their first customer 
application. However, 
Hughes numerical po- 
sitioning controls have 
been successfully op- 
erating in customer 
plants for over a yea 
and a half! One typi- 
cal Hughes customer 
was able to cut tool 
costs by $3000 and re- 
duce lead time by 50% 
on a run of 50 missile 
parts. 


Is it competitively 
priced ? 


Many people are sur- 
prised that Hughes 
systems, with all their 
advantages, are often 
priced lower than com- 
petitive units. 


How many machine axes 
ean I control? 


Hughes provides 
either two or three 
axis controls —in the 
same cabinet. And, 
with the Hughes sys- 
tem, you can purchase 
a two axis control now, 
and add the third later. 


Are special skills required 
to prepare the tapes and 
operate the machine? 


Not with the Hughes 
system. Anyone fa- 
miliar with general 
machine shop prac- 
tices can prepare the 
tapes and operate the 
machine after only 
two days training! 


Can I get high accuracy 
— and, is that 
accuracy repeatable? 


Hughes two-axis con- 
trols offer you repeat- 
able accuracies of 
+0.0002 inch with a 
resolution of +0.001 
inch. Adding the third 
axis, repeatable depth 
accuracies of +.0005 
with a resolution of 

0.001 inch can be 
obtained. 








Will I need a great 
f 


deal of service alter 


sale 


Maybe you’ve heard 
about numerical con- 
trol systems that re- 
quire a lot of service. 
Not so when you 
specify a Hughes 
Numerical Machine 
Tool Control. Cus- 
tomers report that “up 
time” is over 95% — 
after a full year of 
operation! 





ee ens eS 
maximum reliability ! 


The Hughes Transis- 
torized System is much 
less sensitive to vibra- 
tion, shock and tem- 
perature fluctuation. 
Result: with Hughes 
transistorized circui- 
try you get higher reli- 
ability and minimum 
maintenance, 





Is the tape reader 
fast and reliable? 


Mechanical tape read- 
ers have two inherent 
disadvantages: they 
are relatively slow and 
they tend to deform 
the tape holes. Not so 
with photo electric 
tape readers —the 
type used on Hughes 
controls. They’re ex- 
tremely fast (elimi- 
nating need for costly 
electronic storage) 
and they do not injure 
the program tape. 





Does the manufacturer 
have a reputation 
behind 


a 
sold ? 


Hughes gets an em- 
phatic “yes” to this 
question. Hughes has 
built a reputation as a 
world leader in ad- 
vanced electronics and 
has a world wide serv- 
ice organization, 
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Find out more 
about how Hughes 
Numerical Controls 


can increase your profits. 
Write, wire, teletype (TWX 
INGL 4117) or call direct: 
Hughes Industrial Control 
Systems, Dept. No. 92-21, 
P.O. Box 90904, 

Los Angeles 45, California 
For export information 
please write: 

Hughes International, 
Culver City, California. 


A NEW W “ 


AIRCRAFT COMPANY 


INDUSTRIAL SYSTEMS DIVISION 
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@ spoT NHws... 


e Production of beryllium sheet with better and more consistent bendability in 
three directions, improved surface finish, and better control of thickness is the 
aim of a new cost-sharing contract between the Air Force and Brush Beryllium 
(Cleveland). Contract continues research already under way at Brush. 


Low-cost programming for numerically controlled machine tools, at Univac 
Service Centers in the US, is offered by Univac Division of Sperry Rand Corp. 
Aimed at small and medium-size metalworking companies, cost of computer 
programming typical parts, contour or multi-operation, ranges from $25 to $100 
per part. The Univac medium-scale, solid-state computer (Models 80 and 90) 
will be used, instead of larger computers, to keep cost down. Rohr Aircraft Corp, 
Chula Vista, Calif, shared in developing the system. 


Tape-controlled drilling is used on more than 140 jobs at Bryant Chucking 
Grinder Co (Springfield, Vt), and more parts are scheduled to be handled this 
way. Lot sizes run from 5 to 50 pieces. Company is using a new Cintimatic 25 
drill and expects the tool to pay for itself in six to eight months. 


Largest industrial fair ever held in Asia is planned for New Delhi (India) in 
November 1962. Six-week fair will include a display of Indian-made machinery 
and consumer goods, as well as exhibits by the US, UK, West Germany, Yugo- 
slavia, Poland, Soviet Union, Japan, and other countries. 


An optical system that can check bore straightness to 0.0003 in.—1/10 the thick- 
ness of human hair—has been built by Barnes Engineering Co (Stamford, Conn) 
to check straightness of .30 cal rifle bores. Built under contract to Associated 
Engineers Inc (Agawam, Mass) for use by the Springfield (Mass) Armory, device 
is capable of checking 60 rifles per hr. Instrument can automatically print out 
magnitude and location of deviation. 


The Russian machine tools at the recent Russian Trade Fair in Tokyo were 
rugged, 10-20% cheaper than comparable Japanese machines, but inferior in 
design, according to machine tool experts at the show. About 18 machine tools 
and accessories were displayed, but no descriptions or catalogs were available. 
Russians now claim they will produce 270,000 machine tools a year by 1965. 


e Tensile strength in excess of 310,000 psi, yield strength of about 304,000 psi, and 
cold reductions of as much as 90% can be achieved with the new 25%-nickel 
steels. Steels contain no chromium, are austenitic at room temperature, show a 
tensile strength of 260,000 psi, and an elongation of 7% after heat treatment 
and aging. The higher properties are developed by cold working, according to 
a report from Defense Metals Information Center. 


e Westinghouse Electric and Sperry Rand are developing a new line of computers 
for automatic control of industrial processes. Westinghouse had previously devel- 
oped a Prodac-controlled automatic system for a steel rolling mill, and has done 
similar development work for other process industries. 


e Better understanding of what happens to precipitation-hardening stainless when 
it is heat treated should come out of a current National Bureau of Standards 
study. NBS has been using 17-7PH foil (0.0028 in.) so that specimens can be 
heated and cooled quickly. 


e@ New low-carbon electric steel plate that replaces silicon-steel plate has been 
developed by Japan Steel and Tube Co (Tokyo). Steel, produced in an oxygen 
converter, has electrical characteristics that make it suitable for home-appliance 
motors, industrial DC motors, circuit breakers, and other magnetic equipment. 
New material is cheaper, and easier to form and machine. 
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When this advertisement was prepared, the use for this ‘ffdisual 
threaded part was not known. 





’ Now ... we take pride in finding it was used by Breeze Corpo- 
rations, Inc., Union, N.J., in the construction of a helicopter 
rescue winch that recovered our first American astronaut from 
the sea after his successful flight into space. 


This component was threaded with an especially designed setof 4 
4 close tolerance Bath Acme taps, requiring 3 special Bath gages. xi 
for inspection control. 


‘Quality IS important .. . even int t. eli 


JOHN BSR ATH & co. Inc. 
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WASHINGTON ... 


Push for more defense spending .. . 
Still another boost in military expenditures is 
under study by the Kennedy administration as 
part of its long-range plan to build up U S de- 
fenses. As Washington views it, the increasing 
Soviet truculence on Berlin and the resumption 
of nuclear testing represent a new round in the 
arms race. 

Already, the Pentagon has scheduled $46.6 bil- 
lion in spending this year, up about $4-billion 
from fiscal 1961, which ended June 30. Right 
now, there’s still no decision on the size of the 
new step-up. But one high-level Defense De- 
partment official says it ‘will not be on a scale 
to change the economic picture.” 

As plans now shape up, the new increase will 
go essentially to beef up deployment of ground 
and tactical air forces in Western Europe; with 
some funds earmarked for still another increase 
in procurement of conventional arms and mil- 
itary equipment. 

Very little of any new military speed-up would 
go for expansion of strategic bomber and missile 
forces. But Pentagon officials concede that the 
“general psychological situation will make it 
harder not to spend” some of the $700-million 
Congress added for bomber production and de- 
velopment this year. 


Centralized machine tool buying. . . 
The Defense Department is considering a plan 
under which a separate new Pentagon agency, 
apart from the services, would handle all 
military buying and storage of common-use 
machine tools and other types of production 
equipment. 

The unit would be the Defense Supply Agency, 
recently set up by Defense Secretary McNamara 
to centralize military buying and distribution 
of thousands of other commercial-type, common- 
use items bought in large quantity by the Armed 
Forces. Among the functions being assumed by 
the new agency from the individual services— 
procurement of automotive equipment and con- 
struction machinery formerly done by the 
Army) and general industrial supplies (Navy). 
In the past, each of the two services did the 
buying of these items for all military agencies. 
DSA will also do all buying of common-use 
electronic parts, and possibly, aircraft spare 
parts. The individual services, however, will 
continue to buy weapons and other specialized 
equipment not widely purchased by other agen- 
cies—that is, the bulk of military hardware 
purchasing will remain where it is. 
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Exports to Soviet Bloc decline . . . 
Commerce Secretary Hodges reports that ex- 
ports to Soviet Bloc countries have declined 
since the Berlin crisis and that, in some cases, 
shipments have been halted. 

The reason: A tighter review of export licenses 
to determine the strategic value of goods U S 
exporters want to ship. Hodges concedes that 
U S allies are not being as restrictive in their 
Soviet export policies as we are. 


Probe trade with Russia... 

The Commerce Dept, which has been criticized 
for being too strict in granting export licenses 
for trade with Russia, is now coming under fire 
from Congress for being too lenient in granting 
licenses for shipment of machine tools and en- 
gines to the Soviet Union. 

After many months of debate and soul-search- 
ing the Commerce Dept recently okayed ship- 
ment of some machine tools and engines to the 
USSR, and the matter was considered closed (at 
least by the Commerce Dept). 

But now, with the hotting up of the Cold War, 
members of the House are viewing Commerce’s 
decisions with alarm, recently voting 90 to 1 to 
set up a committee to look into what many rep- 
resentatives think is “strengthening of the 
enemy” by shipment of strategic goods to Russia 
and her satellites. 

Commented Representative Brown (R, Ohio), 
“The committee will turn the spotlight of pitiless 
publicity on what has been going on, and out- 
raged public opinion will compel the agencies 
of the government to stop strengthening our 
enemy.” 


Foreign aid tool plan snagged. . . 
An administration plan to ship excess govern- 
ment-owned machine tools and other production 
equipmet to underdeveloped countries under the 
foreign aid program has been snagged. The plan 
was to use $5 million in foreign aid funds to 
buy the tools from agencies which own the ex- 
cess equipment. This fund was part of a $380- 
million development grant program to provide 
personnel and equipment for technical assis- 
tance. But then the House voted to trim someé- 
thing like $121-million from the grant program’s 
appropriation. 

Foreign aid officials now say the machine tool 
plan’s outlook is “questionable,” unless the Sen- 
ate reinstates funds for the overall foreign aid 
program, 
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Directional control of all head motions in feed It allows 
on traverse, either horizontally, vertically or at any the operator 
45° angle, as well as table start and stop from 

a lightweight portable pendant, is a distinct 


production advantage. 


to always be in 
the most advantageous 
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to the work and eliminates 
Among other fea- 
tures which increase the necessity of climbing for 
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the Dynatrol* V.T.L. 
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ask your Bullard Sales Engineer for the 
complete Dynatrol story or write for catalog. 


THE BULLARD COMPANY 
Bridgeport 9, Conn., Telephone EDison 6-2511 


CAN'T BEAT A BULLAROD 
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DETROIT... 


What’s new for ’62... 


American Motors sprang a neat surprise on 
the auto world (and on the unsuspecting auto 
press) by announcing its E-stick automatic 
clutch. This is a fairly simple package addition 
to a standard clutch installation that works 
through an electric switch, hydraulic power, 
engine vacuum, and standard shift lever on the 
steering column. 

It does away with the curse (if you think of it 
that way) of clutch shifting without getting into 
the cost and complexity of a true automatic 
transmission. Development and production is by 
the old pro of the transmission world, Borg 
Warner. AMC has the device as a virtual exclu- 
sive for the model year, though presumably 
anyone else might buy it, car builder or car 
buyer. 

Price is around $65, which is less than the Ger- 
man-made Sax-O-Mat (an automatic clutch 
that works more on electrical principles) that’s 
been available on some German cars and will 
be a VW option. 

Borg Warner is also doing rather well with the 
current popularity of 4-speed floor shifts, sell- 
ing almost the same transmission unit (with 
minor ratio differences) to Chevrolet for the 
Corvette, Corvair, and Impala SS; to Stude- 
baker for its GT Hawk and Daytona models; to 
Ford for its 4-speed option in the big Ford car; 
and to others. BW also produces standard 3- 
speed transmissions and automatic transmis- 
sions for AMC and Studebaker, and sells some 
automatics abroad (Like England’s Jaguar, for 
example). 


Die-cast slant-six... 

Chrysler’s Kokomo, Indiana, die-casting plant is 
now gearing up for production of all 255-cu-in. 
Aluminum engines for the Valiant and Lancer 
for 62. This was formerly an option the cus- 
tomer could get if he asked, but during ’61 mod- 
el year the engine was actually finishing up a 
test program (with limited sales) that started 
with die-cast engines installed in company cour- 
tesy cars and cars that were owned by company 
personnel. 

After evolutionary changes in die design and 
production methods, Chrysler is aiming toward 
making the die-cast block standard for all slant- 
six engines—the only six it now makes. 

For a while, the smaller version of the slant-six, 
with 170 cu in. and a shorter stroke, will still be 
cast iron ,as will the 225-cu-in. six for Plymouth 


and Dodge. This has the same bore but one inch 
longer stroke. 

Still to come is the milestone when the cen- 
trifugally cast iron liners can be left out of the 
engine, allowing aluminum cylinder walls to 
take the full heat and friction load. The most 
likely solution to this historical problem is treat- 
ing the cylinder walls—plating, anodizing, or 
som esuch technique—though Chrysler will not 
specify which it will choose to do as yet. 
Evidently research and testing programs have 
gone well, and Chrysler is close to success. 
Production of the die-cast aluminum block 
(with liners) in ’61) amounted to 12,000 units; 
Chrysler is planning some 60,000 units for ’62. 


Other new engines... 

As previously noted in these pages, Ford will be 
making its new lightweight cast-iron V8 engine 
as an option for the Fairlane and Meteor in its 
Cleveland foundry and engine plant. The 221- 
cu-in. V8 will be an extra cost option; both cars 
will be fitted with 17-cu-in. cast-iron engines 
in standard versions. This is the long-stroke 
version of the Falcon 144-cu-in. engine. 

Chevy II will have the new inline cast-iron 4- 
or 6-cylinder engine, to be produced in Flint, 
Mich, and probably at Tonawanda, NY, if vol- 
ume demands. 

GM’s light aluminum V8 will continue, and with 
the current emphasis on luxury and sportiness, 
it may have a chance for a while. It’s an ob- 
vious choice in the luxury Buick Skylark, Olds 
Cutlass, and Pontiac Lemans. However, now 
that both Pontiac and Buick have less costly 
engine options (the slant 4 and the new V6), 
Olds will be a bellweather because the V8 is the 
only engine available in the F-85. One indicator 
is that Pontiac has sold something under 5% of 
its Tempests with the V8. 


Sheet-metal changes. . . 

One of the neatest and most effective redesigns 
for *62 is the work done on Studebaker’s GT 
Hawk. Appearance is much simplified and beau- 
tified, with simpler hood and rear quarters (mi- 
nus tailfins), using the same basic structure, 
front doors, and characteristic front air scoops; 
but with a new top designed to steal some 
“thunder” from a certain other successful lux- 
ury hardtop. 

Mostly the styling changes on other cars are 
minor, though the Pontiac Tempest has a much 
different appearance developed through hood 
and grille changes. 
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STATION 4 


Semi-finish bore shaft 
hole and cover bore. STATION 5 == 
Rough generate cylinder 7 STATION 6 


Drill and countersink 
mounting holes. Semi- 
finish bore pilot hole, 
rough bore and chamfer 
: won ; bearing cup and seal 
STATION 3 Sto) i diameters. 
Generate cover face. : 
Rough bore and cham- 


fer for adjuster thread. 
Rough bore pilot dia. 
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STATION 7 


Finish bore cover and 

shaft holes. Finish bump 

: y face side cover. Finish 

STATION 2 . bore adjuster thread, 

\ F pilot, bearing cup and 

seal diameters. Bump 
face cylinder. 


Rough bore and chamfer 
cover hole. Rough bore 
Shaft Hole. 
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STATION 1 4 STATION 8 


Load and clamp. ’ Tap adjuster thread. 
Unclamp and unload. ee Tap mounting holes. 
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153 Aluminum Steering Gear Housings per hour 
automatically processed on this GREENLEE Machine 


mA 


This Greenlee 8-Station Horizontal and Verti- 
cal Spindle Machine is establishing some 
excellent performance records for a leading 
automotive manufacturer. The 52 inch table 
carries 8 work fixtures. Each has power clamp- 
ing. To insure rigidity and accuracy, the table 
is clamped hydraulically metal to metal. In- 
dexing is fully automatic. Cycle time is 23.5 
seconds. Like all Greenlee machines it’s built 
for long, continuous service. Can be modified 
economically if desired. Have our representa- 
tive give you complete information. 


MACHINES DESIGNED 
WITH THE FUTURE IN MIND 


PRODUCTION MACHINERY 


a BROS. & CO. 
Since 1863 1978 Mason Avenue, ROCKFORD, ILL 


TRANSFER MACHINES + SPECIAL MACHINES * AUTOMATIC BAR MACHINES * WOODWORKING MACHINES AND TOOLS 
DIE CASTING MACHINES © TRIM PRESSES * HYDRAULIC AND WAND TOOLS * COMMERCIAL CASTINGS 
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AIRCRAFT 
and MISSILES... 


New plane contracts awarded . . . 
The Navy has awarded aircraft contracts total- 
ing about $274 million. Though no definite figure 
is available, it is believed that about 150 air- 
craft are covered by the contracts. 

A $180 million contract went to McDonnell Air- 
craft Corp (St Louis) for additional production 
of F4H-1 Phantom II carrier-based fighter. 
To meet the delivery date called for in the con- 
tract, McDonnell has increased employment from 
19,500 to over 20,500, and expects to have about 
23,000 workers by the end of the year. 

Chance Vought Corp (Dallas) was awarded a 
$58 million contract for continued output of its 
F8U-2NE Crusader (Mach 2) fighter. This con- 
tract gave a sudden, and long-awaited, boost to 
the Southwest aircraft industry. 

This contract will mean “a limited and gradual” 
increase in employment at Chance Vought, a 
subsidiary of Ling-Temco-Vought, Inc. 

Other companies receiving Navy contracts: 

@ Lockheed (Burbank, Calif)—$13.3 million for 
P3V-1 Orion anti-submarine patrol craft. 

@ Sikorsky (Stratford, Conn)—$14 million for 
helicopters used for Navy anti-submarine war- 
fare and Marine assault landings. 

@ Douglas (Santa Monica, Calif)—$6.9 million 
for A4D-2N Skyhawk attack planes. (At press 
time, Douglas was reported to have received an 
additional $77-million contract.) 

@ Grumman (Bethpage, NY)—$2.1 million for 
S2F-3 carrier-based planes. 


NASA patent policies criticized . . . 


To say that NASA’s patent policies are unpopu- 
lar in industry is an understatement. Here are 
just two of the opinions expressed in recent 
hearings before the House Science and Astro- 
nautics Patents Subcommittee: 

@ Patent provisions in the NASA act “are so 
broad in their language and sweeping in their 
possible effect on our business that we have not 
dared to enter into any agreement with NASA 
or any of its prime or subcontractors which 
might be construed to involve R&D work on our 
part. 

“The risk of losing to the government all rights 
in inventions and technical data arising out of 
the performance of such a contract are too great 
for the company to assume.” 

@ NASA policy has “a debilitating effect upon 
industrial incentive and an undermining effect 
on our traditional U S patent system.” 


The Subcommittee is sending questionnaires to 
some 50 aerospace companies asking for further 
indications of the industry’s view. 


The 1958 space act gives NASA title to inven- 
tions made by contractors working under agen- 
cy R&D contracts. The aerospace industry favors 
the Defense Department’s policy over NASA’s. 
Defense usually gives title to the inventor but 
retains the right to have the invention manu- 
factured for its own use without paying any 
royalties on it. 


Missile plants to be relocated? 


America’s intensified efforts to close the missile 
gap indicate that there will be a vast expansion 
and relocation of some of the nation’s missile- 
manufacturing plants within the next few years, 
according to Hubert A Boisvert, president of the 
Southern California Chapter of the Society of 
Industrial Realtors. 


In many cases, Boisvert says, expansion space is 
not available at present sites. Competition 
among areas to provide new sites will be keen, 
but only certain areas will be considered. 


Because there is almost no unskilled labor in 
the missile industry, companies must look for 
areas where supply of skilled labor is high, or 
areas that might attract skilled labor. 


Thus, industrial movement will continue to be 
toward urban areas, he adds. This presents a 
great problem for the missile builders because 
the noise factor—and to some extent, the danger 
factor—must be seriously considered. 


Reducing the paperwork .. . 


The Aerospace Industries Association and the 
Department of Defense have launched a joint 
drive to simplify and reduce the vast and expen- 
sive paperwork involved in military specifica- 
tion and contractor reporting requirements. 


Specifically, the effort is aimed at (1) eliminat- 
ing obsolete documents, (2) consolidating single 
service specifications covering the same equip- 
ment, and (3) eliminating requirements that un- 
duly limit design and do not contribute to proper 
development of the weapon system. 


The aerospace industry is seeking to have per- 
formance specifications—which do not limit 
technical innovation—used to a far greater ex- 
tent rather than detailed material and design 
specifications. 
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The Payoff is 


Performance 


G-E Man-Made diamond tackles high grinding costs 


Increases wheel life 80% for Deane Carbide Products Co. 
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Grinding wheels containing General Electric 
Man-Made diamond outperform natural dia- 
mond wheels in on-the-job applications, time 
after time, day after day. 


Here’s just one typical example of what grind- 
ing wheel users have discovered: 


Deane Carbide Products Company, in surface 
grinding tungsten carbide die blocks, found 
that wheels with G-E Man-Made diamond re- 
move .24038 cubic inches of carbide per .001- 
inch of wheel wear compared to only .13354 
cubic inches for natural diamond with the 


same wheel wear. A wheel life superiority of 
80%, General Electric Man-Made diamond 
over natural! And wheels with G-E Man-Made 
diamond result in a 17% more efficient cutting 
rate — removing .1717 cubic inches of carbide 
per hour compared to .1467 cubic inches for 
natural diamond. 


Are you looking for longer wheel life, increased 
output, greater efficiency, lower costs? Then 
prove this superiority for yourself. Put wheels 
containing G-E Man-Made diamond to work in 
your shop. You’ll find, as many others have, 
the payoff is performance. 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL € ELECTRIC 


11149 E. 8 MILE BLVD., DETROIT 32, MICHIGAN 
CARBOLOYe CEMENTED CARBIDES © MAN-MADE DIAMOND © MAGNETIC MATERIALS © THERMISTORS © THYRITE@® © VACUUM-MELTED ALLOYS 
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MACHINE TOOLS... 


A good summer... 

New machine tool orders during the past month 
have stayed at much higher levels than had been 
expected. The normal summer decline apparent- 
ly was much milder than most builders expected. 
Several builders are doing exceptionally well 
compared to their 1960 performances. One firm 
booked nearly five times the orders this August 
than it did in August 1960. Most of the August 
business for this builder was in numerically 
controlled equipment ordered by the aircraft 
and missile industry. 

Another builder reports “very good” orders dur- 
ing the past month—up 15% from a year ago 
and better than in the prior month. 

Most machine tool builders report that sales for 
the first eight months of 1960 are up 10% to 
15% from 1960. Two companies report gains 
of about 50%. 

A spokesman for a major lathe builder says that 
the climate for machine tool sales right now is 
better than it has been for a long time. 


Defense buildup stirs inquiries .. . 
While there have been few, if any, machine tool 
orders directly attributable to the latest expan- 
sion of our defense and space programs, many 
builders have noted a pickup in the number and 
quality of inquiries. 

Some concerns even have quotes out on various 
projects. But orders aren’t coming in yet. 
Apparently there are no major tool buying pro- 
grams in the offing either by the armed services 
or the auto industry. 

The best selling item in the industry continues 
to be numerical control. We hear that one West 
Coast machine tool distributor recently had to 
upgrade the calibre of his sales engineering staff 
so that he could handle numerical control in- 
quiries more efficiently. 


N/C highlighted at Brussels . . . 
The most significant news at the 7th European 
Machine Tool Exhibition in Brussels was evi- 
dence that numerical control is really beginning 
to catch on in Europe. 

Of the 766 exhibitors, 279 were West German. 
The machines were grouped by types this year, 
rather than by country of origin, and competi- 
tion for the buyer’s attention was fierce. 

The suggestion was made that the European 
Show eventually be called the Common Market 
Show and that a permanent location be selected. 
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Top officers of the NMTBA and the European 
Committee met in an off-the-record session on 
September 8 and discussed the machine tool 
industry’s mutual problems. 

For an on-the-spot report of the European Show 
see page 113. 


Minimum wage hearings start... . 
Labor Department hearings to set a minimum 
wage for the machine tool industry are off to a 
brisk start in Washington, with the National Ma- 
chine Tool] Builders Association on the offensive 
to discredit government statistical studies. 
This minimum-wage determination is being 
made for the industry for the first time under the 
Walsh-Healey Public Contracts Act. Labor Sec- 
retary Goldberg will find the “prevailing” or 
“average” wage for the industry as a whole. 
This will then be the minimum for firms with 
government contracts. 

A minimum of $2.40 to $2.60 per hour was men- 
tioned as the hearings began September 6. These 
week-long hearings were the first step. Gold- 
brg will make a preliminary decision some 
months from now, and a final determination is 
perhaps a year away. 

But the battle quickly centered on the validity 
of government statistics, which will be the basis 
for the final figure. Neither the Labor Depart- 
ment, NMBTA, nor the unions, IAM, IUE, and 
AFL-CIO, were eager to get to specifics. 
NMBTA assailed one government study pur- 
porting to show that competition for government 
contracts is industry-wide, rather than localized. 
The Labor Department has already said it will 
set a single national minimum, and won’t con- 
sider NMTBA’s request for separate minimums 
for three broad areas of the country. 
Government witnesses admit that major errors 
were made in this study, but they insist that a 
single national minimum should be set anyway. 
Experienced labor lawyers believe this view 
will prevail. 

NMTBA is now trying to find out whether sub- 
contracting will be covered, or not. A fifth of 
all the contracts included in the competition 
survey were subcontracts through the Naval 
Bureau of Aeronautics, but no Air Force sub- 
contracts were included. 

Subcontractors aren’t covered by Walsh-Healey 
in the first place, NMTBA charged. But either 
way, the industry lawyers said, the survey was 
inconsistent and inaccurate with Navy subcon- 
tracts put in, and Air Force subcontracts left out. 
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how one 

simple change 
jumped 
production 105% 


Look at the long slot that runs the length 
of this typewriter adapter shaft. It was giving 
Standard Register Co. a costly production 
headache. Tubing used could only be milled 
at 744” per minute. Finish was poor. Warping 
and twisting ran rejects to 25%. 


Then Ryerson studied the situation and 
suggested a change in material—to Ledloy® 
170 tubing. Using the same tooling, Standard 
now mills 154%” per minute—more than dou- 
ble former production. And rejects dropped 
to zero—the slot is smooth and straight as a 
die. See for yourself. 





How about you? Shouldn’t you invite this 
kind of close look at the material in your 
products, equipment and plant? A Ryerson 
specialist may well help you boost production 
and cut costs in some ways you never thought 
of. Metalogics is like that. 


RYERSON 


JOSEPH T. RYERSON & SON, INC., MEMBER OF THE g@, STEEL FAMILY 


METALOG/CS PLUS VALUES IN STEEL + ALUMINUM + PLASTICS «+ MACHINERY 
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MATERIALS... 


Aluminum casting alloy... 

An experimental casting alloy developed by Al- 
coa Research permits machining at high speeds 
without coolant. Similar to 355 and 356 alloys, 
but still not numbered, the new material is in- 
tended for permanent-mold casting. Work is 
underway toward developing a similar alloy for 
die casting. The new alloy is not ready for im- 
mediate marketing as Alcoa is carrying out some 
additional machining tests. 


In one test, an eight-inch-long hole was drilled 
at 40 inches per minute with no coolant. Heat- 
ing and tool wear were negligible and the 
drilled hole was free of burrs. Castings made 
from the alloy are said to be exceptionally sound 
and pressure tight. General machining practice 
is similar to that used on cast iron. 


Research on necking... . 

At a certain point when a metal bar is stretched 
a portion of the bar will taper down and finally 
break at the point of smallest diameter. This is 
called “necking” and it’s best seen in tension- 
test pieces. What causes necking? Professor 
Francis R Shanley, a UCLA engineering staff 
member, is trying to find an answer to this fun- 
damental problem in forming all types of ma- 
terials. 

Professor Shanley has developed a complex the- 
ory to explain the necking process, the underly- 
ing idea being that the testing machine — or 
nature—finds it easier to produce a neck, when 
taxed, than to stretch the material uniformly. 
He suggests some methods for overcoming or 
delaying necking: (1) careful measurement of 
what happens just before necking starts, (2) 
varying the material’s rate of stretch and (3) 
changing the metallurgical composition of crit- 
ical materials. “But,” says the professor, “my ex- 
periments so far have just opened the door for 
widespread research on this important problem.” 


Anti-friction fluoride .. . 

Thin surface films of pure calcium fluoride on 
bearings reduce the friction coefficient to 0.06 
at 1500 F according to engineers at the Lewis 
Research Center of NASA. For lubrication be- 
low this temperature, 25% of a ceramic binder 
mixed with the calcium fluoride will make it 
more adhesive. 


Beryllium-clad aluminum. . . 
A method new to the fabrication of beryllium 


for missiles and space vehicles was described 
by H K Hebeler, of Boeing’s Aero Space Divi- 
sion, at a UCLA Symposium. By bonding beryl- 
lium sheet to an aluminum sub-structure, the 
shortcomings of beryllium such as toxicity, cost, 
and — especially — lack of ductility are mini- 
mized. 


In this new design concept, the beryllium con- 
tains no stress concentrations. Instead, these 
stresses are confined to the ductile aluminum. 
As no beryllium machining is required, the cost 
and hygiene barriers are reduced. 


Using beryllium in this way, three missile inter- 
stages have been built and tested under axial 
load with marked success. One interstage con- 
tained a large, bolted access door and bolted 
attachments to the forward and aft engines. The 
weight penalties of additional pieces of alumi- 
num substructure did not significantly alter the 
ideal weight saving indicated by earlier tests. 
By combining both materials in a structure 
where each material contributes a constructive 
function, the advantages of both materials are 
amplified. Beryllium was actually found to bond 
better to aluminum than aluminum itself bonds 
to aluminum. 


**Closed-bore”’ motors . . . 

To provide more power in a smaller diameter, 
a submersible motor, a precise motor package, 
and greater flexibility for product design, EMD 
Components, Inc, Wickliffe, Ohio, has developed 
closed-bore rotor and stator components for 
motors. Available in all induction windings, the 
design permits automated manufacture of spe- 
cial, high-performance, smaller-diameter motor 
components at costs comparable to standard 
motors. 


Unlike conventional motors, the closed-bore 
stator contains two matching laminations. The 
main lamination (spider) is automatically wound 
and insulated on the periphery, thus closing the 
bore. The stator is completed by shrink fitting 
a laminated ring (yoke) over the wound spider. 


Practical examples of the characteristics possible 
with this design are: 1) A small diameter— 
5-1/16 in.—OD stator developing 20 hp. 2) A 
high-efficiency hysteresis synchronous motor 
operating from a transistorized 25-volt power 
source, at 240 and 500 cycles, two-phase, and 
producing a higher output for its 134-in. OD 
than conventional motors. Design also is said 
to permit more effective epoxy encapsulation. 
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; a hag BRIG pet 


Ideal for jigs, fixtures, patterns, stripper plates, pads, die plates, die- 
blocking shims, machine parts, small tools and 1001 other items. 


SIMMONDS FLAT GROUND STEEL 
Means BIG Savings on Parts Like These 


Imaginative metalworkers in many branches of industry are finding new econ- 
omies in buying bar steel already finished to close tolerances. The fact is: for 
thousands of applications it costs far less to begin with Simonds high quality, 
precision-ground tool and die steel than to do the milling and grinding yourself. 
What’s more, you get a better piece of steel to start with. Dimensionally 
accurate, parallel and square. Spheroidize-annealed to make it more uniformly b Send for free ‘‘Data Book’’ 
machinable, drillable, filable, sawable. And an extra smooth surface finish for | listing all sizes, prices, chem- 
easy layout. ma, ical analysis, heat treatment 
Available in “1001” stock sizes — flats and squares — and 3 analyses. Think oan | and general information. 
of the jobs you can use them on. Then check our prices and figure your savings 
in machining and grinding time and expense. 
Ol! Hardening (01 Analysis) for general use and average production runs. 
Spheroidize-annealed, easy to heat treat, standard 18” and 36” lengths. 
Air Hardening (A2 Analysis) contains 5% chrome for extra wear — 
resistance and long production runs. Spheroidize-annealed, stand- ie 
ard 36” lengths. 18” lengths also available. —— 
Low Carbon (Silicon Killed) a fine-grained, forging quality steel Shae 
for items that don’t require hardening. Standard 24” lengths. 
All types and sizes are individually packaged, labeled, ready to 
use and available “‘off the shelf”’. FITCHBURG, MASSACHUSETTS 


Buy through your local Simonds Distributor's for Local Stocks —Local Speed — Local Skill 


Factory Branches in Union, N. J., Chicago, Shreveport, La., Los Angeles, San Francisco, Portland, Ore. » Canadian Factory in Granby, Que. « Simonds 
Divisions: Simonds Steel Mill, Lockport, N. Y.; Heller Tool Co., Newcomerstown, Ohio; Simonds Abrasive Co., Philadelphia, Pa. and Arvida, Que., Can. 





WHATS AHEAD... 
in. Metalworking 


Fall upturn will have a strong base... 


The metalworking industry appears to be mark- 
ing time at the moment, but doing so at the 
highest production level in 18 months. In most 
years, this is the time that the industry begins 
to climb back from the summer slowdown. This 
year, however, the fall pickup will come on top 
of the sharp rebound from the recession. 

The AM/MM Production Index will probably 
hit a new peacetime high (109 is the record) and 
may even surpass the all-time peak of 114 (set 
during World War II) before the end of 1961. 
Steel production has continued to improve, and 
some observers feel that September may turn 
out better than June, which was the best month 
the steel industry had had in about a year. Or- 
der books are filling up, but there is no product 
that the mills cannot supply in relatively short 
time. 

Metal stampers report fair business, and even 
though a fourth quarter improvement is indi- 
cated, it probably won’t be strong enough to 
bring stampers up to 1960 year-end levels. 
Screw-machine product producers are encour- 
aged by the growing number of inquiries, but 
report very slow business at the moment. Both 
the number and size of the incoming orders are 
down, and what orders are coming in are always 
marked “rush.” Production now is about 10% 
below that in the comparable period in 1960. 
Plating shops are doing well. One plater, who 
does a considerable amount of work for the 
electrical and electronic industries, says that 
his backlog of production orders has never been 


100 


higher, and he feels that present business will 
continue into December. Prices remain steady, 
but most platers are now working overtime. 
Several small and fhp motor producers report 
better-than-expected summer business; one 
sees signs of a continuing upturn. Forecast for 
the year is for production and sales near or 
slightly better than 1960 levels. 

The AGMA bookings index shows a slight de- 
cline (0.1%) to a level of 219.8 (1947-49 = 100) 
in the latest month. Shipments dropped 18%. 
Electronics manufacturers report good business, 
especially those in the western states. Electron- 
ics sales in the West should climb to $2.8 billion 
in 1961, about 17% higher than last year. Such 
a total would represent 25% of the national to- 
tal. (During the second quarter of 1961, the 
electronics industry became the number one 
manufacturing employer in the greater Los An- 
geles area, surpassing the aircraft industry, 
which had ranked first for two decades.) 
Industrial fastener shipments rose four points 
last month, bringing the Industrial Fasteners 
Institute’s shipments index to 94 (1956-58 = 
100). This is the third straight month showing 
an upward trend. Fastener shipments are a good, 
short-range economic barometer of the metal- 
working industry. 

New orders for industrial heating equipment in 
the latest month were up 36% from the same 
period last year. Off to a slow start, business 
for the year to date is now only 4% below that 


of last year. 
AMERICAN MACHINIST INDEX 
OF METALWORKING PRODUCTION 


BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 


AUG JUL JUN JUL 
Esti- Pre- Re- Year 


mated liminary vised Ago 
109 Total 
Index 109 108 105 106 


Machinery 101. «107 


Electrical 
Machinery 114 


113 





Other 
Transportation . 90 
Other 
Metalworking .. 112 
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VW EATS AHEBHADLD... 
in Business 


Autumn sales gain seen... 


In addition the usual pleasures of autumn— 
crisp weather and football games—businessmen 
can look forward to excellent business in the 
next few months. Whether you manufacture 
goods for industry or for the consumer the 
chances are your sales will rise this fall. 

The improved flow of new orders being received 
by durable goods producers is one of the best 
signs of good business ahead. At their present 
level, new orders reaching durable good pro- 
ducers are nearly equal to the peak in the buy- 
ing rush that preceded the 1959 steel strike. 
Some of the current increase in new orders for 
durables is attributable to rise national security 
outlays, but most of the strength comes from 
higher capital spending by businessmen. 

In the current quarter businessmen will increase 
their spending 2% to an annual rate of $34.60 
billions for new plant and equipment versus 
$33.85 billions in the second quarter. This is the 
first increase in capital spending since the April- 
June quarter of 1960, and it will have wide re- 


1961 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 


JUL 


Year 
Ago 


JUL JUN 
Pre- Re- 
liminary vised 


AUG 
Esti- 
mated 


Total Index 
159.7 159.6 159.5 159.4 
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Metclworking 
Machinery .... 194.0 
Other Machinery 

exc. Electrical. 174.2 
Electrical 

Machinery .... 158.4 158.5 159.6 
Fabricated Metal 
Products 


193.8 192.4 


174.0 172.6 


147.1 147.1 147.6 





percussions throughout the economy. Of all the 
major industries, only the beleaguered railroads 
will cut back on capital outlays this quarter. 

In addition to the impetus to business coming 
from the private sector of the economy, govern- 
ment spending is on a sharp uptrend. Purchases 
of military hardware will begin filling order 
books soon, adding pep to business. 

Next year American industry will trim invest- 
ment spending in foreign countries for the first 
time in two years. The latest McGraw-Hill sur- 
vey of overseas operations of U S industry (de- 
tails, pl110) shows that investment abroad in 
1962 will total $3.3 billion, down 4% from this 
year. The deepest cuts are being planned by 
petroleum companies (down 7%) while manu- 
facturers will cut their outlays by only 1%. The 
cut in spending is probably due largely to the 
fact that the home market is picking up steam 
rapidly—perhaps to boom proportions—while 
industry abroad is not growing quite as rapidly 
as it was a year ago. 





WEEKLY BUSINESS 


INDICATORS 


Business Week Index of Activity (1947-49 — 100)* 


Steel ingot production (thousand tons) 
Electric power output (million Kilowatt hours) 
Production of automobiles 


Engineering construction awards (Eng. News-Record, thousands) 7 


INDICATORS 


MONTHLY BUSINESS 
Refrigerators sales (thousands of units) 
Vacuum cleaners sales (thousands of units) 
Washers sales (thousands of units) 


Household electric ranges sales (thousands of units) 


Radio production (thuosands of units) 
Television production (thousands of units) 
Gear sales index (1947-49 = 100) 


Foundry equipment new orders index (shipments, 1947-49 = 100) . 


* Seasonally adjusted 
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Yeor 

Ago 
145.6 
1,483 
15,353 
51,647 
$82,279 


Preceding 
Week 
154.4 
2,020 
15,491 
61,401 
$73,411 


Latest 

Week 
154.9 
2,030 
16,214 
90,809 
$64,065 
Year 
Ago 
309 
246 
207 
68 
1,551 
518 
269.8 
159.0 


Preceding 
Month 


294 
241 
187 
69 
784 
463 
198.0 
115.2 


Latest 

Month 
353 
242 
239 
70 
1088 
614 
220.0 
101.5 
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The 1960 Golden Anniversary annual report of 
Norma-Hoffmann Bearings Corporation, Stamford, Connecticut, 
outlines the impressive progress resulting from their long 

range capital improvement program. By the careful selection of 
reliable capital equipment compatible with a comprehensive 
quality control system, Norma-Hoffmann customers 

are assured of a consistently fine quality product. 


AN INDICATION OF PROGRESS 


AT NORMA-HOFFMANN 


... Bryant Centalign’® Grinders 


Important factors in progressive statistical quality controlled 

production are the Bryant Model “‘C’’ Centalign Grinders 
shown here in the Norma-Hoffmann plant. Straight bores and 
precision bearing raceways are ground on the Centaligns with 
consistent accuracy ... at record-breaking production rates. 


Progressive manufacturers throughout the world are 
improving their competitive position with Bryant Centaligns. 
Engineered for quick changeover and minimum down time, 
every one is thoroughly “proved out” at Bryant 

by statistical quality control methods. Find out how 

a Centalign Internal Grinder can help you. 


BRYANT 


Chucking GrinderCo. 
10 CLINTON STREET, SPRINGFIELD, VERMONT, U.S.A. 


Internal Grinders « Special Machinery 
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The Voltage You Want 
With the Turn of a Knob/ 


jaAaAriac 
Continuously-Adjustable 


AUTOTRANSFORMER 
With DURATRAK? Contact Surface 


... the most useful device yet developed for the con- 
trol of a-c voltage — heat — light — power — speed. 


High Efficiency — low-loss VARIAC autotransformers do not 
dissipate large amounts of power as do resistive controls. 


Smooth, Continuous Control — carbon brush taps off any 
amount of voltage applied to winding that is wanted; ad- 
justment range is 0 to 117% of line voltage. 


Good Regulation — output voltage is substantially independ- 
ent of current drawn. 


Extra-Long Life — patented DURATRAK contact surface 
eliminates brush-track oxidation problems. 


High Overload Capacity —thanks to DURATRAK, short- 
term overloads up to 1000% of rated current can be toler- 
ated by VARIAC autotransformers. 


Negligible Waveform Distortion — VARIAC autotransform- 
ers do not destroy waveform purity, nor do they adversely 
affect power factor. 


Control up to 54 KVA — models are available as single units 
or in gangs to control low or high power, from .3 to 54 KVA. 


Variacs are available in 2-, 5-, 10-, 20-, 30-, and 50-ampere ratings . . . for 120- and 240-volt service . . . single or 
ganged, cased or uncased, and as portable units with or without meters . . . motor driven or manually operated... 
high frequency models for 350- to 1200-cycle use . . . 

— all backed by General Radio’s TWO-YEAR WARRANTY. 


THIS TABLE GIVES A PARTIAL LISTING OF BASIC VARIAC MODELS 
FOR A COMPLETE LISTING, WRITE FOR MORE INFORMATION 


Load Rated Maximum 
Input | Ratin Output Current Current 
Model Voltage | (KVA) Voltage | (Amps) | (Amps)* | Price 
W2 UNCASED 120 | 3 $15.00 
W2M CASED 120 | 4 0-140 21.00 
W2MT3 PORTABLE 120 | . 0-140 28.00 
W5 UNCASED 120 . 0-140 18.00 
W5M CASED 120 ; 0-140 24.00 
W5MT3 PORTABLE 120 ; 0-140 32.50 
W10 UNCASED 120 0-140 31.00 
W10M CASED 120 0-140 44.00 
W10MT3 PORTABLE 120 0-140 53.50 
W20 UNCASED 120 0-140 48.00 
W20M CASED 120 0-140 61.00 
W20MT3 PORTABLE 120 0-140 90.00 
W30 UNCASED 120 0-140 75.00 
W30M CASED 120 0-140 97.00 
wW50 UNCASED 120 0-140 120.00 
wsom CASED 120 0-140 145.00 
Type W2 


*For “‘O to Line Voltage’’ Connection. QUANTITY DISCOUNTS ARE AVAILABLE Basic 2-ampere Model. 
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VARIAC®.autotransformers are made only by General Radio and its overseas licensees 


tU. S. Patent No. 2,949,582 GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 





NEW YORK, WOrth 4-2722 CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES IN CANADA 


istri fice in Ri T % Ook Park Abington Silver Spring Los Altos Los Angeles Toronto 
District Ciilimey S310 | Village 8-9400 — HAncock 4-7419 JUniper 5-1088  WHitecliff 8-8233 — HOllywood 9-6201 CHerry 6-2171 
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American 
Machinist 


Metalworking 
Manufacturing ESTABLISHED 1877 


What The Common Market Means 


BRUSSELS—We have heard a lot about growth 
industries and growth markets. I am in the head- 
quarters city of the organization—the European 
Economic Community—that is sparking one of 
the world’s fastest-moving markets. EEC is bet- 
ter known as the Common Market. 

Six continental European nations formed EEC 
four years ago. The main purpose was to achieve 
freedom of movement of goods and workers 
within the boundaries of member nations and 
to establish a common tariff barrier against out- 
siders. 

This is a big order to fill. It is anything but 
simple to put into operation. Fair competition 
must be maintained, dumping prevented, finan- 
cial assistance barred of a member to one of its 
favored industries. National tax policies of mem- 
ber nations must not be discriminatory in favor 
of their own products and against those of other 
member nations. 


Equal pay for equal work... 
by men and women workers is to be instituted 
within the next year. Member nations are to 
collaborate closely in labor legislation and 
social security. The program as a whole envisages 
an economic United States of Europe. 

EEC is to come into full operation in three 
stages, each four years in length. If things go 
well, it should be at its height by 1970. 

Up to now EEC has been doing just fine. It is 
anybody’s guess as to how much of the prosper- 
ity of Common Market countries springs from 
this bold new cooperative venture and how 
much from the new industrial revolution at 
work in western Europe. 

Certain trade facts, however, are indisputable. 
Industrial production of the combined Common 
Market countries has risen from 140 in 1957 to 
175 last year (with 1953 taken as 100). Exports 


of the same nations have gone up sharply in 
the same period, from 160 tc 210. 


The Common Market area... 
meanwhile has developed impressive purchasing 
power. This unprecedented purchasing power 
has stimulated production of goods at home and 
sizable increases of imports from abroad. 

What is happening is a fresh illustration of 
a basic fact that economic planners sometimes 
forget—that the best markets for capital and 
consumer goods are in the highly industrialized 
countries. After all, these are the countries 
having the greatest purchasing power. 

The Common Market concept already is sharp- 
ening efficiency of operations of individual man- 
ufacturers within its own borders. No longer 
will they be able to lean on high duties, import 
quotas and special import taxes to sustain high- 
cost production. Survival in a more competitive 
economy will compel use of advanced manu- 
facturing technology. 


Washington has lent full support... 
to the Common Market program. No one knows, 
however, exactly what EEC eventually will 
mean to US industry. American firms with Com- 
mon Market affiliates or plants will have a big 
edge over others. Firms without such ties will 
have to watch closely every new EEC develop- 
ment to determine how it will affect their com- 
petitive situation. 

From the unfolding to date of EEC’s program 
I make two predictions. The first is that the 
Common Market area will be a growth market 
for goods of all kinds, especially capital equip- 
ment. The second is that manufacturers of metal 
goods within the Common Market will be espe- 
cially tough competitors in world markets. 


EDITOR 
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This well-kKnown manufacturer depends on... 
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All the Thompson machines shown above in one bank are grinding jet aircraft 
engine compressor vanes. Each of the 5 surfaces on the root end as well as the 
concave and convex airfoil surfaces on the lug end are ground to extreme accur- 
acy on the stainless steel forgings. 


For the five years that these Thompson machines have been steadily on this job, 
downtime and maintenance costs have been negligible factors. 


Put your toughest production job on a Thompson grinder and watch it cut your 
costs, speed your production and improve your product. 


Springfield, Ohio | 
SURFACE 
GRINDERS 


in mind for that daily grind” 
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Top U S builder of nuclear subs reveals... 


How to meet job shop deadlines 


Here is today’s prototype of the production control setup 
that will be commonplace in large job shops—especially 
those with short runs—a few years from now. Just in- 
stalled, it’s helping to speed production of the hardware 
that goes into nuclear submarines 


By Tom Johnson, associate editor 


For a large job shop, these statistics 
are not too unusual: 

e Five hundred production workers 
e 10,000 bills of material a year, each 
averaging eight to ten parts that have 
to be manufactured 

e Each week, 12,000 hours of manu- 
facturing time available for three to 
four thousand different operations 

What the statistics represent is un- 
usual: They stand for the time, labor, 
and production that go into machine- 
shop work on such exotic products 
as the Nautilus, Skate, and George 
Washington. For the shop, each of 
these nuclear submarines is an 18- 
month job. 

Meeting a deadline is important to 
any shop. At the Electric Boat Di- 
vision of General Dynamics Corp, it 
is crucial. In fact, life at the Groton, 
Conn, shop is one continuous series 
of deadlines—most of them marked 
urgent. 

The shop’s main responsibility is 
to manufacture the hardware that 
goes into new submarines. Support- 
ing assembly and fabrication groups 
in the shipyard, it must produce com- 
ponents on schedule; otherwise ship- 
yard work comes to a halt. 

Shop Superintendent Charles A 
Dionne puts it this way: “Essentially, 
we act as a toolroom service that 
must be ready to cope with any 
emergency — immediately.” And 
there are plenty of emergencies. At 
Electric Boat, which has built the 
major number of nuclear subma- 
rine prototypes, last-minute design 
changes on new boats are frequent. 


Too, already commissioned subma- 
rines often arrive at Groton, with 
little advance warning, for repairs 
and complex design modifications. 
Somehow the shop has to fit every 
request for service into its tight 
schedule. 


Need for controls 


The shop does manage to meet the 
demands placed upon it—one reason 
why nuclear submarines are sliding 
down the ways at such regular in- 
tervals. The key to success is care- 
ful planning and control. At Electric 
Boat, an up-to-date production con- 
trol system gets the most from the 
men and machines available. 

At the same time, planning is so 
flexible that the shop can cope with 
such an out-of-the-ordinary demand 
as the following, which came up not 
long ago: In the turret lathe section, 
which has 1600 hours a week avail- 
able, emergencies took up 1000 hours. 

To the outside observer, the sub- 
marines in the shipyard are a peek 
at the future. Electric Boat’s new 
production-control system (only re- 
cently installed) gives the same im- 
pression. Here, if anywhere, is to- 
day’s prototype of the production 
control setup that will be common- 
place ten years from now in most 
large job shops. 

Not many plants build submarines, 
but there are many machine shops 
that have exactly the same set of 
problems: Runs are short, stock con- 
trol is difficult, and overloads are 
frequent. 

If its control problems are not 
unique, neither are the shop’s manu- 
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facturing problems. On standard ma- 
chine tools, the shop produces a large 
variety of parts to Navy specifica- 
tions. Many of these are heavy ma- 
chined castings that have to with- 
stand heavy underwater pressures. 
There is a sizable precentage of non- 
ferrous products that sea water will 
not corrode. Here are some typical 
products: ball valves, watertight 
doors, mechanical and hydraulic ac- 
tuators, torpedo and missile tubes, 
planes and rudders, exhaust and ven- 
tilation valves, streamline masts, 
equipment foundations. 


Planning the system 


The new control system, complete 
from computer scheduling of individ- 
ual operations to shipping out fin- 
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ished parts, supersedes one that was 
effective to a point, but had its lim- 
itations. 

Briefly, the old system worked 
this way: For each project, planners 
devised a master schedule that 
showed what should happen. Later, 
manufacturing delinquency reports 
showed where schedules weren’t be- 
ing met. What happened here was 
that the master schedule did not 
change, even though actual condi- 
tions did. 

At this point, several expeditors 
entered the picture, each with or- 
ders to get a delayed program back 
on schedule. The results were pre- 
dictable: Expeditors competed with 
each other, trying to get work on the 
machines. Some not-so-urgent parts 
received priority over others that 
were sorely needed. And, under- 
standably, shop supervisors were 
confused, because they couldn’t 
clearly see what jobs should be done. 

Even with its faults, the old sys- 
tem was effective during the first 
few years of nuclear-sub construc- 
tion. But as Electric Boat began the 
inevitable change from a prototype 
to a production concept of submarine 
building, the need for a new control 
system became obvious. 


Devising a working schedule 


The first thing required, planners 
realized, was a working schedule 
that would supplement the master 
schedule. Its purpose would be to 
give shop management the means to 
inform all concerned of changes in 
shop conditions and objectives, in the 
effort to obtain the best approxima- 
tion of the master schedule. Thanks 
to its experience with previous sub- 
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marines, and the new system, the 
shop now has this working schedule. 

In addition to a means of com- 
munication, shop management re- 
quired continuously up-to-date in- 
formation on current and projected 
load versus capacity. To show this 
data, a 30-month forecast and a 20- 
week forecast were developed. These 
were derived by taking advantage of 
the fact that in the past an opera- 
tions card had been prepared for 
each part that the shop made for a 
nuclear submarine. These cards were 
assembled and a machine-load ver- 
sus time “model” was compiled for 
each type of submarine. 

Each time a new submarine con- 
tract is received, a load model is su- 
perimposed over the forecast of 
existing contracts, to determine the 
new load status. As bills of material 
are released to the shop, actual ma- 
chine loads and schedules replace 
those that were forecast. Then, as 
work is completed by the shop, the 
load represented by that work is 
removed from the forecast. 

To take care of emergency orders, 
the shop uses “brown order” cards, 
which simplify the paperwork need- 
ed to get these special requests 
through the shop. With its models 
based on previously built sub- 
marines, the shop can approximate 
the number of brown orders it will 
have to issue. Thus the forecasts in- 
clude statistics for emergency work 
as well as for regular production. 


Planning and scheduling work 


The production control setup at 
Electric Boat is best described in two 
parts: (1) planning and scheduling 
work and (2) controlling production 
after work is released to the shop. 
Let us examine both areas in detail. 

The shop work is planned in this 
sequence. 

e First, the Production Planning 
Department prepares master sched- 
ules for the work to be done on each 
contract. 

e Working from the master sched- 
ule, the Design Department prepares 
bills of material that show the parts 
to be made. Typically, the B/M iden- 
tifies each part, the materials re- 
quired, the material source, code 
numbers, and the like. 

e Now the Machine Shop Office as- 
signs a control number to each B/M. 
e Next the Machine Shop Methods 
Department prepares hand-written 
operation sheets, which contain de- 
tailed machining instructions for 
each part. 

e At this point Work Schedule 
Planners take over, setting up a 
working schedule that correlates the 


parts to be made with the machines 
that are available. 

e In the Clerical Section, prepara- 
tion of formal paperwork begins. On 
automatic writing machines, clerical 
workers prepare operations cards 
(see illustration, p105). During the 
typing operation, a punched card is 
automatically prepared for each op- 
eration. These punched cards are sent 
to the Data Processing Department. 
Also during the typing operation, a 
paper tape is made, which is later 
used to automatically prepare mate- 
rial requistions. 

e In Data Processing, the punched 
cards for each job go into a computer, 
which is programmed to prepare a 
start and finish date for each opera- 
tion described on the operations card. 

The computer then prepares two 
new punched cards for each opera- 
tion on each job: a white machine- 
load card, showing the schedule dates 
for each operation; and a green card, 
used to transfer work from one op- 
eration to another. Sent back to the 
machine shop office, these cards are 
mated to the operations card, becom- 
ing part of the instructions that go 
to the machine shop floor. 

Once a week, the computer com- 
bines all punched cards that have 
been forwarded to Data Processing. 
The result is a machine-loading re- 
port. This report, distributed to shop 
management, shows for each depart- 
ment the backlog of scheduled work. 

When the above sequence is com- 
pleted, all machining (except, of 
course, for emergency work) has 
been planned and scheduled. All 
paperwork for the production floor 
has been generated. And the shop has 
a concrete picture of what machine 
loads it can expect. 

With these specific details, the shop 
is in excellent shape to cope with 
the emergency requests that it fre- 
quently gets. Scheduled operations 
can be shifted quickly and fitted into 
areas where there is surplus machin- 
ing time. 


Control of production 


Control over actual production is 
just as thorough as the planning and 
scheduling that precede it. Essential- 
ly, the control task here is to coordi- 
nate six machine shop activities: 
e The supervisor, who assigns jobs 
to individual machines 
e The materials man, who receives 
incoming raw materials and sends 
them to the machines 
e Machine operators 
e Timekeepers 
e Inspectors 
e Shipout clerks 

Control device is the set of paper- 
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Here’s how Electric Boat controls production (see text for explanation of each step) 
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work that the machine shop office 
has prepared. Let us examine—in de- 
tail—what happens when the office 
releases scheduled operations to the 
shop. 

The description that follows is 
keyed to the flow chart reproduced 
above. Although the chart at first 
glance looks complicated, the individ- 
ual elements are quite simple. In 


fact, the simplicity of each step in 
the production control system is 
what makes the system operate so 
smoothly. 

Here, then, is the paperwork se- 
quence that assures completion of 
scheduled operations on time: 

(1) The machine shop office re- 
leases a “job set card” envelope for 
each job specified on a bill of mate- 
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rial. This envelope contains the fol- 
lowing paperwork: 

e An operations card (see 
lustration, p105) that describes the 
operations needed to complete the 
job. For “brown orders” (emergen- 
cies) the brown order itself becomes 
the operations card. 

e For each operation, a white 
punched card—the machine-load 


il- 
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card—is prepared by the computer. 

e For each operation a green 
punched card (also prepared by the 
computer) for transfer of work from 
one operation to another. 

(2) Each day a dispatcher picks 
up job card sets at the machine shop 
office and files them at his dispatch 
station (located on the shop floor). 
In Electric Boat’s shop, there are six 
dispatch stations, one in each shop 
department. 

(3) Meanwhile, raw materials 
come into the receiving station, 
which prepares a receiving report. 
A copy of this report is attached to 
the material, marked to show which 
shop department will receive the 
material. 

(4) After completing the receiving 
report, the material man moves the 
material into temporary storage, not- 
ing on the report the storage location. 

(5) In the final “Input” step of the 
system, the material man places the 
original of the receiving report into 
a card-input bin at the dispatch sta- 
tion. 

(6) The dispatcher now takes the 
material receiving report and puts it 
into the envelope that contains the 
corresponding job card set. 

(7) The dispatcher files the enve- 
lope in an “Available” file, under a 
code number that designates the first 
operation to be performed on the 
job. 

At this point the job is “ready to 
go.” Material is physically in the 
shop, waiting to be taken to the prop- 
er machining area. The job itself has 
been checked in at the dispatch sta- 
tion and placed in an “Available” 
file. Now the supervisor can assign 
the jobs available to the individual 
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machines. He is guided here by the 
working schedules, but he must also 
consider the capabilities of individual 
machine sand workers that must do 
the jobs. 


Repetitive sequence 


The sequence that follows is repeti- 
tive for each operation in a job, until 
the job is finished. The only excep- 
tion occurs when the next operation 
(but not the last) in a job has to be 
preformed outside the machine shop 
(what happens in this instance will 
be described later). 

(8) At the dispatch station is a 
“Machine Next Job” rack, from 
which machine operators regularly 
pull job envelopes that show them 
their next work to be done. This rack 
may contain scores of these enve- 
lopes at any one time, each in a 
pocket coded for a particular ma- 
chining operation. When a pocket in 
the rack is empty. the dispatcher 
knows that a machinist is now work- 
ing on a previously assigned opera- 
tion. Therefore he pulls, from the 
“Available” file, the proper job card 
envelope (specified in advance by 
the supervisor) and places it in the 
empty pocket. 

(9) When he completes an opera- 
tion, the machine operator goes to 
the “Machine Next Job” rack and 
pulls out the envelope inserted by 
the dispatcher. From the envelope he 
removes the receiving report and 
gives it to the material man, who will 
move the material from temporary 
storage to the machine that will do 
the operation. (If this is not the first 
operation on the job, the operator 
gives the green work-transfer card 
instead. ) 

At this time the operator reviews 
the job thoroughly. Then he hands 
the envelope to the timekeeper, 
whose desk is in the dispatch station. 

(10) The timekeeper prepares a 
labor card for the job, putting a start 
time on it. Then he places the labor 
card in the envelope, which he puts 
in a “Job Working” file, under the 
number of the machine that will do 
the operation. 

(11) Meanwhile, the material man 
has moved (Step 9) the material 
from temporary storage to the ma- 
chining area, attaching the report or 
card to the material. 

(12) The machinist begins and 
completes the operation. Then he 
places the machined work in a pick- 
up area nearby, so that the material 
man can carry it to an inspection 
station. The machine operator now 
marks the receiving report or work- 
transfer card, showing that he has 
finished the operation, then turns it 
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in to the timekeeper. 

(13) Pulling the job-card-set enve- 
lope fom the “Job Working” file, the 
timekeeper records the completion 
time on the labor card. He returns 
the receiving report or work trans- 
fer card to the envelope, then places 
the envelope in a “Card Input” bin 
located in the dispatch station. 

(14) Now the dispatcher reviews 
the job card set, checking with the 
shop supervisor if there are any dis- 
crepancies. When satisfied that all 
statistics are correct, he removes the 
receiving report from the envelope 
and discards it. Then the dispatcher 
files the envelope in a “Ready for In- 
spection” file, also in the dispatch 
station. 

(15) To prepare the work for in- 
spection, the dispatcher need take 
only two more steps. He pulls the 
envelope from the “Ready for In- 
spection” file and, after withdrawing 
the operations card and the work 
transfer card for the operation just 
completed, deposits the envelope in 
a bin marked “Inspection File.” 

Now he enters on the work trans- 
fer card the department number and 
the code number for the work sta- 
tion that will do the next operation. 
Then he pins this card to the opera- 
tions card and places the two in a 
bin that is marked “Inspection Next 
Job.” 

(16) The inspector now enters the 
picture. When he finishes one inspec- 
tion job, he goes to the “Inspection 
Next Job” rack to pick up his next 
job. 

(17) After inspecting the work, the 
inspector makes the following entries 
on the work transfer card: the num- 
ber of good pieces, the date, and his 
badge number. He then places the 
work transfer card with the good 
pieces in a nearby pickup area, so 
that they can be transferred to the 
next operation. If there are any re- 
jects, he initiates a special rejection 
procedure (not shown on chart). 

(18) Turning to the operations 
card, the inspector enters the num- 
ber of good pieces, the number of 
rejects, and a code number for the 
rejects. He then places the operations 
card in the “Card Input” bin at the 
dispatch station. 

(19) The dispatcher takes the op- 
erations card and, pulling the corre- 
sponding job-set envelope from the 
“Inspection File,” returns it to the 
envelope. 

(20) At this point the stage has 
been set for the next operation on 
the job. Now the dispatcher pulls the 
machine-load card for the completed 
operation from the envelope and for- 
wards it to the computer in Data 
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Processing. If the next operation is 
to be in another department, he uses 
the machine load card to automatic- 
ally keypunch a “work transfer noti- 
fication” card (similar to the work 
transfer card, but red instead of 
green). This new card is sent to the 
machine shop office. 

Now the dispatcher turns his at- 
tention to the job-set envelope, tak- 
ing one of four actions: 

e If the next operation is at 
another work station in the depart- 
ment, he files the job card envelope 
in the “Available” bin of the dis- 
patch station. This action initiates a 
repetition of the sequence described 
above, beginning with Step 6. 

e If the next operation is at an- 
other shop department, he puts the 
job card envelope in a pick-up bin 
for that department. When the en- 
velope gets in the department, it is 
filed in the “Available” file. Here 
again follows a repetition of the se- 
quence described above, beginning 
with Step 6. 

e If the next operation is to be 
outside the machine shop, the en- 
velope goes into a “General” file, 
where it will await the return of the 
job from the outside operation. 

e If the just-finished operation 
is the last one in the job, the dis- 
patcher forwards the envelope to the 
machine shop office, which is noti- 
fied that the job is completed. 

(21) Meanwhile, the material man 
(to whom the inspector had for- 
warded the work-transfer card for 
the operation—see Step 17) moves 
the work from the pick-up area and 
puts it into temporary storage. He 
then places the work transfer card 
in the dispatch station’s “Card In- 
put” bin (a repetition of Step 5 
above). 

(22) The dispatcher then repeats 
Step 6 above, placing the work trans- 
fer card in the corresponding job 
card envelope. Now the next opera- 
tion in the job can begin, and the 
cycle described above is repeated. 

(23) Steps 21 and 22 apply, of 
course, only to jobs that have not 
yet been completed in the shop. If 
the job has been finished, or if the 
next operation is outside the shop, 
the following procedure applies: The 
material man moves the work to the 
shipout station. Then he places the 
work transfer card in a “Card Input” 
bin that is located in the shipout 
station. 

(24) Now a shipping clerk pre- 
pares a work transfer slip (two cop- 
ies), attaches one copy to the work, 
and has the work picked up by the 
transportation department. 


OPERATIONS CARD 


PLAN NUMBER 


75861 - 15X5 i 8 


MATERIAL - SPECIFICATION - DESCRIPTION 


SHOP ORDER NUMBER | 
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Operations card contains detailed machining instructions for each job. It goes with 
punched cards to the shop floor, to become control device for keeping tabs on pro- 
duction. Card reproduced here is incomplete 


(25) Finally, the shipping clerk 
attaches the other work transfer slip 
to the work transfer card and sends 
both pieces of paper to the machine 
shop office. 


Rescheduling 


Implicit in the above procedures is 
the fact that the computer knows 
(from the original working-schedule 
planning and subsequent processing) 
where each job is, versus where it is 
supposed to be. As a result, shop 
management receives each week an 
“Exception Report,” which shows 
those jobs that require corrective ac- 
tion. Thus management can keep 
close tabs on problem areas. 

Where actual conditions have 
changed and new schedule instruc- 
tions are required, these instructions 
are fed to the computer. A tabulation 
is then made by the computer show- 
ing all jobs affected by the working 
schedule changes, their current loca- 
tion, and the new schedule dates. 
This tabulation goes to the dispatch- 
ers, who make the necessary changes 
to the job card sets. 


Simplified paperwork 


We have described the production 
control setup at Electric Boat in con- 
siderable detail, for this reason: The 
system solves many problems that 
traditionally have plagued control 
of production in metalworking job 
shops. With only minor modifications, 
it could be adopted by any large 
shop with similar production prob- 
lems. 

One aspect of the system deserves 
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emphasis: There is considerable pa- 
perwork flow, of necessity, but a 
minimum of everything else con- 
cerned with paperwork: 

e The system requires a minimum 
number of forms. Once the machine 
shop office has released a job to the 
shop, only two records—the material 
receiving report and the job-card en- 
velope (with its operations card and 
punched cards—are involved in the 
system. The only new paperwork 
created on the shop floor is the time- 
keeper’s labor card. And this card is 
a simple form that requires very 
little time to fill in. 

e There is a minimum of paper- 
work movement. As the flow chart 
reveals, forms are in the dispatch 
station most of the time, where they 
are simply shifted from one bin or 
rack to another. Such an arrange- 
ment greatly simplifies the often- 
formidable task of keeping track of 
paperwork. And because paperwork 
is chiefly concentrated in one area, 
the experienced supervisor and dis- 
patcher can gage the progress of 
hundreds of separate operations just 
by glancing at the bins in the dis- 
patch station. 

e There is a minimum of human 
movement. Because the dispatch sta- 
tion is located right in the midst of 
the production machines, everyone 
concerned with paperwork has quick 
access to it. 

Any production-control system has 
this chief goal: Deliver the goods on 
time. Thanks to its new setup, Elec- 
tric Boat is in a much stronger posi- 
tion than before to meet this goal— 
consistently. e 
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Pins measure N/C Position 


Resembling a comb (in its linear form) or a Wheel of For- 
tune (in its circular form), a new and purely electronic 
position sensing system offers a low-cost solution to a 
tough numerical control problem 


By John M Rhoades, 
Specialty Control Dept 
General Electric Co, Waynesboro, Va 


A position measuring system which 
actually becomes part of the machine 
tool itself, rather than of the con- 
trol setup, has been developed by 
General Electric Co. It can position 
linearally or circumferentially to 
+0.0003-in. accuracies. 

Not only is “Accupin” applicable 
to all positioning functions—it op- 
erates without mechanical linkages 
or optical transducer stages, and 
works with virtually any machine 
tool drive (replacing, for example, a 
resolver and synchro system). Ac- 
cupin was specifically developed by 
GE as a lower-cost system for the 
expanding use of automatic control 
with machine tools. 

As has been said, an Accupin 
linear positioning setup looks like a 
comb, and a circumferential posi- 
tioning setup like a Wheel of For- 
tune. The “teeth” are magnetic steel 
pins of precise diameter, accurately 
positioned on 0.1000-in. centers. 
(This spacing is compatible with 
decimal-number commands and 
measurement.) 


Simple system 

Operating on the magnetic induc- 
tion bridge principle, the system is 
relatively simple in theory and con- 
struction. For positioning measur- 
ing, the pins pass through the air 
gaps of “C”-shaped magnetic core 
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and coil sensing heads to produce an 
amplitude varying a-c_ voltage. 
Measurement is obtained as this volt- 
age changes in a precise cyclic man- 
ner for each 0.1000-in. advance of 
the pin scale with respect to the 
sensing head. The longest travel of 
a controlled motion so far is 18 ft. 

The magnetic inductive bridge has 
been used as the basic sensing cir- 
cuit of the General Electric tracing 
system and in many other position 
comparators. Historically, this ele- 
ment has been proved capable of in- 
finite resolution, and is a stable and 
reliable measuring system. The pin 
scale and sensing head arrangement 
results in a device that is directly 
attached to the worktable under con- 
trol and has no mechanical contact 
wear points or backlash. 

The a-c output is produced by two 
quarter heads which are called a 
half head. This output is as high as 
three volts (rms) in one design. 
Head excitation frequency has been 
tested from 250 cps to 2000 cps and 
is currently used in systems operat- 
ing at 250 cps and 400 cps. Output 
is up to 500 times the output of com- 
parable systems operated at these 
low frequencies. 

Lower feedback sampling frequen- 
cies are not practical for high-per- 
formance servo systems. Lower ex- 
citation frequency causes phase shift 
in the position loop. Higher excita- 
tion frequencies are hard to handle 
in the command switching circuits 
because of the increase of airborne 


pickup voltages. This pickup de- 
creases the accuracy of the command 
voltages and the feedback voltages. 
The sensor can be supplied with 
higher or lower frequencies for a 
special need. For a given excitation 
voltage, the output magnitude is in- 
dependent ef the exciting frequency. 
Excitation voltage has been be- 
tween 12 and 33 volts across each 
inductor. This produces the signal 
used to feed into electron-tube and 
transistor circuits used in GE Mark 
series and Mark Century series nu- 
merical positioning and contouring 
controls. The same principle is ap- 
plied to make a rotary feedback unit 
for automatic numerically-controlled 
machine-tool rotary tables. 


Rugged construction 


Head and pin scales are construct- 
ed for industrial applications. The 
scale consists of magnetic steel pins 
ground to +0.000,030 inch diameter 
tolerance, encapsulated in a deep 
groove in the non-magnetic bar. Pins 
are positioned in 90° “V” grooves in 
a master assembly fixture; the “V” 
grooves position the pins exactly on 
0.1000 inch centers. The pins are all 
smaller than 0.1000 inches so that a 
small space is present between each 
of the pins. This is convenient when 
many 10 in. or 6 in. sections are used 
to form long feedback elements. 

The sensing head is made to be 
rugged. Although there are no fric- 
tion forces exerted on any part of 
the head structure, the quarter-head 
cores are clamped to the half-head 
bases and are also bonded with epoxy 
resin. The half-head bases are bolted 
with cap screws, which are in turn 
bonded with epoxy resin in the clear- 
ance between the base and the bolt. 
There is no moving part in this sen- 
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sor. Spacing between the half heads 
is adjusted with a vernier screw. 
The base is a steel plate with a flat 
mounting surface on the under side. 

Materials have been used to close- 
ly approximate the normal expan- 
sion of the machine-tool members. 
Normal temperature changes in a 
precision machine room will not af- 
fect the accuracy of machining steel 
parts that have the same thermal 
expansion coefficient as the machine. 

The output voltage from one half 
head does not provide a constant 
sensitivity non-ambiguous control 
signal. A second half head is located 
down the pin scale in a position so 
that its output nulls occur 0.025 in. 
or % pin spacing away from the 
nulls of the first half head. By com- 
bining the output of these two half 
heads, it is possible to produce a 
useable signal that retains the same 
sensitivity at any control points 
along the 0.1000 in. cycle. 

In the single-phase system, both 
half head excitation transformers 
are supplied with an A-C voltage 
from the same source. The two out- 
put voltages are either in phase or 
out of phase 180° as the pin scale is 
moved through the sensor. 


0.0001 in. data input 


Each head output is fed to a mul- 
tiple tap transformer; each trans- 
former tap having a magnitude equal 
to 36° steps along the sinusoidal out- 
put curve (.010 in. travel). By se- 
lecting the correct magnitude and 
phase of each head output and in- 
terpolating between the _ selected 
voltages with a resistor divider net- 
work, any 0.1000 in. along the scale 
can be specified to 0.0001 in. incre- 
ments in the standard single phase 
system used in numerical position 
point-to-point applications. The cor- 
rect set of pins is established by a 
low-accuracy system. The control 
automatically transfers control from 
the low-accuracy system to the high 
accuracy system about 0.01 in. before 
the correct stopping point. 

The output of the multiphase sen- 
sor circuits is like a two-phase ex- 
cited resolver that is mechanically 
rotated one revolution per 0.1000 in. 
of linear motion. 

In the rotary feedback sensor, the 
pins are encapsulated in a groove in 
a 12 in. OD rotor disc. There are 
360 pins located on a 36.00 in. cir- 
cumference circle. Each pin is lo- 
cated precisely on the degree. The 
circumferential arc distance is es- 
sentially 0.1000 in. so that the same 
pin size and core laminations are 
used on this unit as in the linear 


Sensing head (cover removed) shows four quarter-heads (two half-heads), with cores, 
arranged on steel plate. The 10-in.-long pin scale carries pins through the coil-core 
slots. Core and coil attain maximum inductance when pins maximum diameters line 
up with core pole centers. Accuracy of output signal is improved by averaging read- 


ing of four pins per head 


Rotational measurement is done with 360 pins accurately spaced on one degree 
centers. Sensor has four half-heads. Diametrically opposed quarter-heads are series 
connected in the inductive bridge to compensate for disk-bearing eccentricities or 
center deflection of supporting shaft. (Only two half-heads are needed for most pre- 
cise applications, because of bearing accuracy) 


device. The quarter heads are as- 
sembled with the pole faces shaped 
in an arc and the quarter head core 
centerlines are on a radius. Output 
of these heads is identical to the 
linear unit and can be used with the 
same control systems. 

The rotary unit can be modified 
for sector control applications. Tilt 
head controls, which normally need 
90° or less, use a pin sector of the 
control angle plus 50°. 

The absolute positioning accuracy 
of the Accupin system is +.0003 in. 
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on good machines with high per- 
formance servo systems at a constant 
temperature. The DC discriminator 
output (fed by the AC signal from 
the head of the Accupin system) pro- 
duces as high as plus and minus 1 
volt DC for +0.000,050 inch position 
offset from true zero. The rotary 
type system has about the same ac- 
curacy along the 36.00 in. pin circle 
as the linear type, with better accur- 
acy at 0°, 90°, 180° and 270° control 
points. One second of arc is 0.000,028 
inch at the mean pin radius. e 
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Fig. 1—Epoxy pellets come in any shape and size, require no 
pre-mixing operation before application. Pellets can be made 


up to fit a wide range of physical and electrical properties, 
depending on the job that is to be done 


Shaped pellets aid epoxy bonding 


By Stephen J Simer, general manager, Epoxy Products Div, Joseph Waldman & Sons, Irvington, NJ 


Fig. 2—Pellet makes a strong bond be- 
tween aluminum tubes. Shaped to fit in 
flared end of tube, pellet melts under 
heat, gives just enough liquid to fill cavity, 
then cures to form bond 
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New epoxy pellets require no pre-mixing, come in shapes 
and formulations tailored to specific bonding jobs. To get 
a strong bond between two materials, all the user need 
do is apply heat to the pellet 


Anyone who has worked with liquid 
epoxies knows that they produce ex- 
cellent bonds. But this advantage is 
somewhat offset by a definite head- 
ache for the user: Handling the 
liquids can be a difficult, messy job. 

A new development—epoxy pellets 
—removes this disadvantage. Avail- 
able in just about any shape (see 
Fig. 1), the pellets require no pre- 
mixing, come in sizes that provide 
exactly the amount of epoxy needed 
for a given job. They promise to 
expand the use of epoxies signifi- 
cantly—especially in large produc- 
tion runs. 

The pellets consist of powdered 
epoxy, partially reacted and arrested, 
pressed into whatever shape is re- 
quired for the job. Subjected to heat, 
the pellets melt and then cure to a 
strong bond. Because the melted 
liquid occupies just enough volume 
for the job, no cleaning is necessary 
after parts have been bonded. 

Although the pellets cost more, by 
weight, than similar adhesives, sav- 
ings in handling and production 
should more than offset this price 
differential. Actual costs range from 


$2 to $15 a thousand, depending on 
pellet size and the quantity ordered 
from the developer, Epoxy Products 
Division of Joseph Waldman & Sons, 
Inc, Irvington, NJ. A wide variety 
of formulations is available, to fit 
such specifications as materials to 
be bonded, curing time, operating 
temperature, physical properties. 


Typical application 


A typical application (see Fig. 2) 
is the joining of aluminum tubes, 
such as those specified for refrigera- 
tors. Here brazing is possible but 
difficult, because the high tempera- 
ture can melt the thin tubing wall. 
As Fig. 2 shows, the epoxy pellet has 
been specially shaped to fit into the 
flared end of one tube. 

For the most economical produc- 
tion, the user can assemble an entire 
unit before the curing operation. 
Passing the assembly through an 
oven melts and cures the epoxy at 
all joints, producing bonds that are 
stronger than the aluminum. More- 
over, such bonds resist freon, anti- 
freezes, and virtually any other 
chemical that affects service life. 
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Guide to Specifying Epoxy Pellets 


Materials to be bonded: 


Some materials require special resins and hardeners 


for maximum bond strength. 


Maximum temperature allowed 
for curing: 


The curing temperature is directly related to the 
time necessary for the adhesive to “set up.” Mini- 


mum temperature for pellets is 85C (185F). 


Operating temperature: 


Bond strength at any particular temperature is 


determined by the hardener and resin used in the 


petlet, 


Curing time: 


Flow: 


Pellet Dimensions: 


For fast cures, special resins and hardeners are 
required. 


Pellets can be made for free flow or limited flow. 


Pellets are available in any shape or size for 


production-line applications. Required specifications: 
outside and inside dimensions, thickness. 


Physical properties: 


Physical properties (bond strength, thermal cycle, 


thermal expanson, heat conductivity) depend on 
the formulation used in the pelfet. 


Electrical properties: 


Electrical properties (volume resistivity, conductivity) 


depend on the pellet formulation. 


Application: 


Other factors not outlined above may be an inher- 


ent requirement of a specific job. 


The simplicity of handling makes 
the pellets much more adaptable to 
large runs—even automated ones— 
than liquid epoxies, which require 
metering and mixing equipment. 

In a typical high-run application, 
a worker (who need not be skilled) 
drops a pellet into position between 
two parts that are to be joined. Then 
he places the parts together and 
passes them through an oven. Pellets 
will cure at 300 F (or as low as 185 
F) without any sacrifice in bond 
strength or chemical characteristics. 

One of the most attractive features 
of this setup is the low capital invest- 
ment required. The only addition to 
the production line is a device that 
will heat the pellets. Heaters most 
commonly specified are induction, 
dielectric, oven, and infrared types. 

With the pellets, new engineering 
approaches are possible. In a pro- 
duction-line assembly, blind joints 
that cannot be drilled, riveted, weld- 
ed, or brazed are relatively simple 
with pellets. And because they are 
solid, the pellets hold their position 
until heated and cured. 


Bonding dissimilar materials 


Like liquid epoxies, the pellets 
provide a very strong bonding agent 
for dissimilar materials. But they are 
much easier to handle. 


A heater element is a good exam- 
ple of this. The center is nichrome, 
there is a magnesium-oxide refrac- 
tory insulator and the outside tube is 
copper. Bonding these three mate- 
rials is not easy. The magnesium 
oxide is a compressed dry powder, 
and the copper ring tends to oxidize 
and form a coating that normally is 
difficult to adhere to. 

The seal of these three materials 
must be able to withstand high and 
low temperature cycling, as well as 
resist moisture. A glass-to-metal seal 
would give the moisture resistance, 
but glass has relatively low surface 
resistivity, and of course the resis- 
tance to mechanical shock is poor. 
The epoxy pellets do not have these 
drawbacks and are easy to apply. 

Some applications are so small that 
it would be almost impossible to get 
a good bond with liquid epoxies. A 
good example is the bonding of glass 
to metal in a hypodermic needle. 
Pellets have done a very successful 
job here, making a neat glass-to- 
metal bond between the syringe and 
the needle. 


Pellet characteristics 


To make the pellets melt and flow, 
a temperature of 185 F or more is 
required. Upper temperature limit 
is 300 F, if full bond strength is 
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Bond Strength of Epoxy Pellets 





Shear 


Materials Strength (psi) 


Steel to steel 3800 
1280 
3300 


3100 


Steel to magnesium 


Aluminum to aluminum 





Aluminum to steel 


1200 


Aluminum to magnesium 


1800 


Magnesium to magnesium 














desired. Actually, epoxy can with- 
stand heat as high as 400 F, if bond 
strength is not a requirement at high 
temperatures. When the epoxy cools, 
it regains all its original character- 
istics and, except for discoloring, 
shows no ill effects. 

Because the pellets are essentially 
a compressed powder, there are lim- 
itations on their thickness and con- 
figurations. With an outside diameter 
of % in., the thickness of a pellet 
must be at least 50 mils; thinner 
pellets are too fragile for practical 
use. If the OD of a ring pellet is one 
inch, the maximum ID for a usable 
pellet is %4 in. 

To overcome this limitation on size, 
non-woven mineral fabrics impreg- 
nated with epoxy can be purchased 
in any shape or size, and in any 
thickness from 342 to 20 mils. Under 
slight pressure this material flows, 
and has the same bonding character- 
istics as epoxy pellets. 


Pellet specifications 


Table above shows that epoxy 
pellets can be formulated to fit a 
wide variety of applications. But the 
ingredients should reflect the specific 
application. Flexible epoxies, for in- 
stance, have poorer properties at 
high temperatures than at low. On 
the other hand, epoxies prepared for 
use in the 400 F range tend to be 
rigid. 

The curing time specified is also 
important. Low-temperature cures 
are possible, but the curing time is 
much longer than for a high-tem- 
perature cure. For example, a pellet 
that cures in three hours at 300 F 
requires 24 hours at 212 F. 

In general, the following proper- 
ties improve with a high-tempera- 
ture cure: solvent resistance, die- 
lectric strength, high-temperature 
resistance, and chemical resistance. 
Because maximum bond strength is 
obtained before the epoxy complete- 
ly cures, increasing the temperature 
does not affect it. In fact, some pel- 
lets have better bond strength when 
the cure is at a low temperature. e 
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US dollars back Europe's boom 


Europe, and particularly the Com- 
mon Market countries, will get the 
lion’s share of investment by Amer- 
ican industrial companies overseas 
next year. Altogether, these com- 
panies will invest nearly $3.3 billion 
in plants, equipment, and property 
outside the United States in 1962. 

Actually, this represents about a 
4% drop from this year’s spending, 
but it is spectacularly high compared 
with overseas spending just two 
years ago. 

America’s metalworking industries 
(machinery, electrical machinery, 
automotive and other transportation, 
and other metalworking) plan to in- 
vest $862 million overseas in 1962, 
compared with $891 million last year 
—exactly paralleling a 4% all-indus- 
try drop in spending. 


Common Market gains 


There is no doubt that the Euro- 
pean Common Market is the prime 
goal for U S investment. Outlays by 
American firms for plant and equip- 
ment in the six countries (Britain is 
not yet in) are expected to amount 
to $739 million in 1962, compared 
with $703 million this year, and $509 
million last year. 

A survey undertaken by McGraw- 
Hill’s Department of Economics also 
reveals that American manufactur- 
ing companies expect to spend nearly 
half of their 1962 overseas invest- 
ment in Europe—two thirds of that 
in the Common Market. 

But the rest of Europe, as well as 
Latin America, will suffer from U S 
concentration on the Common Mar- 
ket. In 1962, U S companies will 
spend $550 million in the Outer 
Seven and other non-Common Mar- 
ket nations of Europe, contrasted 
with $574 million in 1961. 

Spending in Latin America will 
drop from this year’s $744 million 
to $700 million next year. Invest- 
ments in Canada will also fall off 
from this year’s $720 million to 
around $618 million. 

Investment in other countries 
around the world will remain rough- 
ly at the same levels next year as 
this: around $680 million. 

Heaviest overseas investment 
among the metalworking industries 
will be in the “Transportation Equip- 
ment” field, which includes automo- 
biles, aircraft and farm equipment. 
But 1962 will show a 4% drop from 
1951. The electrical machinery indus- 
tries will invest about 12% less, but 
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Overseas capital expenditures by American companies 
(Millions of dollars) 


Actual* 
1960 


Planned % Change Planned 
1961 1961-62 1962 





132 
104 


(Including autos) 336 
Other metalworking 42 
ALL METALWORKING 
Chemicals 237 
Paper 78 
Rubber 68 
Stone, clay & glass 37 
Food & beverages 97 
Misc. manufacturing 105 
(Including textiles) 
All MANUFACTURING 
Petroleum industry 
MANUFACTURING AND 
PETROLEUM 


1,337 
1,467 
2,804 


103 +5% $ 108 
173 +3 178 
134 —12 118 


544 —4 522 
40 +10 44 
891 4 
275 +5 
72 4 
73 +10 
44 +10 
108 —7 
100 —5 


1,666 sf 
oe 
ind 





*Source: U S Dept of Commerce 
**Includes some mining companies 


the machinery industry will show a 
3% increase, and “Other Metalwork- 
ing” a 10% increase. 

How is the money invested? The 
survey shows that 60% of planned 
overseas investment will go for re- 
placement and modernization, and 
only 40% for new capacity. (The US 
ratio is 70% for modernization, 30% 
for expansion.) 

Of the total amount invested in 
overseas manufacturing operations 
in 1960, $276 went for equipment 
exported from the United States. 
This year, the figure is expected to 
increase to $295 million, and next 
year to $352 million. 


Foreign subsidiaries boom 


U S manufacturers look to their 
overseas subsidiaries to far outstrip 
export sales from the U S, antici- 
pating that subsidiaries’ sales will 
increase 6% this year and 10% more 
in 1962. 

On the average, American manu- 
facturers expect a return of about 
44% of their overseas profts to this 
country. But electrical machinery 
makers expect to return only 19% of 
profits to the U S, primary metals 


producers 22%, and the petroleum 
industry nothing at all. 

In this year’s survey, for the first 
time, companies were asked how 
much of their overseas capacity they 
are operating. In almost every in- 
stance, it was found that manufac- 
turing subsidiaries abroad are oper- 
ating at a higher rate of capacity 
than the home plants. 

The McGraw-Hill survey was 
based on replies to a questionnaire 
received from manufacturing and 
petroleum companies in August, and 
represents industry’s thinking at that 
time. It does not take into account 
such factors as the Berlin and other 
overseas crises, Britain’s entry into 
the Common Market, or the possible 
killing of the administration’s pro- 
posal to tax overseas income when 
earned—all of which could have 
some effect on the findings of the 
survey. 

Incidentally, this survey (unlike 
McGraw-Hill’s surveys of investment 
plans in the U S) includes some ex- 
penditure for existing facilities and 
land. But it has been found that such 
expenditures account for only about 
7% of total overseas investment.» 
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This weld is 1% in. thick, made in alumi- 
num at 27 kv, 280 milliamps, 10-15 ipm 


Bracket tilts electron gun to weld cylin- 
drical work in chuck. Gun adjusts 5 in. 
vertically, also travels across chamber 


Narrower, deeper electron welds 


Electron-beam welding has made 
great strides in the last couple of 
years and is being put to work on 
an increasing number of applica- 
tions. In addition to the nuclear work 
where it first attracted attention 
(AM/MM—Feb 23 ’59, p95), it is 
becoming important in electronics 
work, and it already has its foot in 
the door of the missile industry. 

Naturally, all these applications 
exploit one or another of the special 
characteristics of the process. Its high 
purity makes it attractive for weld- 
ing the reactive metals, and its high 
heat concentration lets it weld the 
refractory metals easily. 

But heat concentration also leads 
to other advantages, including the 
outstandingly high depth-to-width 
ratios possible with electron-beam 
welding. This feature has important 
applications in welding miniature 
workpieces and in other jobs that 
call for close dimensional control. 


Voltage vs beam energy 

Originally, it was thought that the 
only way to achieve these high 
depth-to-width ratios was to have a 
very high voltage for accelerating 
the electrons toward the work (AM/ 
MM—Sept 21 ’59, p113). The speed 
of the electrons seemed to be the 
determining factor. 


More recently, however, Sciaky 
Bros, Inc, of Chicago has demon- 
strated that similar depth-to-width 
ratios are possible with accelerating 
voltages no higher than 30,000 v. 
Apparently the specific beam energy 
is more significant in this respect 
than the speed of electrons. 

The theory of Sciaky goes like this. 
In conventional arc welding, which 
has a low specific energy, the work- 
piece conducts heat uniformly from 
the point where the arc strikes. This 
produces a weld that’s at least as 
wide as it is deep. 

The electron beam, on the other 
hand, feeds energy into the work at 
a much higher rate than it can be 
conducted from the impact area. 
Therefore, the beam plows right 
through to the bottom of the joint, 
assuming there’s enough power. 

Actually, experiments at: Sciaky 
reveal that there is a threshold level 
of specific beam energy. Below this 
level, electron-beam welding be- 
haves like Tig welding and produces 
welds with a depth-to-width ratio 
of about 1:1. It’s only above the 
threshold that the high depth-to- 
width ratios are produced. Sciaky 
claims 20:1 in aluminum and 10:1 
in stainless steel, with 30,000 v or 
less. 

Further, with a voltage this low, 
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the company has been able to design 
a very compact gun that can be 
moved around within the vacuum 
chamber. It can also be mounted 
diagonally for special jobs and can 
even weld overhead if necessary. 


Both gun and work can move 


In the present design, both the 
gun and the work can be manipu- 
lated during the welding operation, 
simultaneously if desired. The work 
can either be rotated in a chuck or 
moved horizontally the length of the 
chamber on a track-mounted carri- 
age. The gun either rotates about its 
support shaft or travels across the 
chamber, depending on the model. 

These manipulations are powered 
by d-c motors and controlled by 
feed-back-regulated d-c motor con- 
trols (the Sciakydyne motor con- 
trol). The company says that nu- 
merical control can easily be adapted 
to this arrangement. 

An interesting comment made by 
Sciaky is that the size of vacuum 
chambers on electron-beam welders 
is increasing. This would indicate 
that plans are afoot to weld larger 
parts on this type of equipment. The 
company is now making a machine 
with a vacuum chamber 4%x3x3 ft 
and has quoted chambers as large as 
7x5x3 ft. e 
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Verson-Wheelon 41,000-ton-capacity hydraulic press can Fluid cell within cylindrical pressure vessel is inflated with 
form heated parts to a depth of 6 in., cold parts to 10 in. hydraulic fluid to provide forming pressure 


U S aerospace programs demand and get 


Bigger, more powerful presses 





For many of the parts now going 
into our aerospace programs, con- 
ventional machine tools are inade- 
quate. Bigger, more powerful equip- 
ment is necessary. Good examples 
of such rugged machines are the two 
presses described here. 
The Verson-Wheelon direct-acting 
hydraulic press (above, and sketch) 
is now being readied for shipment to 
Grumman Aircraft, Bethpage, NY. 
Rated 41,000 tons capacity, this press 
can form heated blanks (600 F) to a 
depth of 6 in., cold blanks to 10 in. 
Main body of the press is a hori- 
zontal cylindrical pressure vessel. 
Within the roof of the vessel is a 
fluid cell that is inflated with hy- 
draulic fluid to provide the forming 
pressure. This pressure is exerted 
upon metal blanks arranged on a 
tray which has been moved into the 
pressure cylinder (see sketch). The 
fluid cell expands to fill the cylinder, 
thus shaping the blanks over form 
blocks. 
Four parts trays serve the press. 
They can move laterally and into 
and out of the press. Two trays are 
for forming heated blanks, two for 
forming cold blanks. A complete 
forming cycle takes less than 2 min. 
The 8000-ton-capacity National 
Maxipres (lower right) will be de- 
livered to Thompson-Ramo-Wool- 
dridge’s Jet Division in Cleveland, 
where it will be used to forge super- , 
alloy parts to tolerances of 0.004 in. 4 f/ 
The press, over 31 feet high and ~ ~ : ti 
weighing 1,400,000 Ib, is so large that —§000-ton-capacity National Maxipres mechanical press is so large it must be assem- 
it is being assembled on its back. e bled on its back. It can produce forgings to tolerances of 0.004 in. 
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Fewer exhibitors at Brussels but competition is stiffer 





European show spotlights N/C 


As reported directly from Brussels by 


Burnham Finney, editor 


The physical layout of the 7th Euro- 
pean Machine Tool Exhibition is so 
attractive and eye-filling that it tends 
to obscure the fact that not many 
brand-new technical advances are on 
display. 

This is not to play down the show, 
for the most significant development 
at Brussels is this: Numerical control 
is really beginning to catch on in 
Europe. Upward of 30 machines have 
some form of numerical control. Ex- 
hibitors are proving their ingenuity 
in automating their machines, in 
making them more foolproof and 
flexible, in increasing speeds and 
feeds, in beefing them up (but usual- 
ly not to U S standards), in cutting 
downtime and adding to productive 
time. Europeans still are doing a 
superb job of exterior finish on their 
machines, an achievement that other 
builders might well attempt. 

The show is spread through eight 
large buildings at the Palais du Cen- 
tenaire, which housed the 1958 
Worlds Fair. A ninth hall houses 
offices of the associations belonging 
to the European Committee. 


Fewer exhibitors this year 


Occupying 46,000 square meters of 
display space, the show is second 
only in size to the 5th European 
show at Hanover in 1957. It is much 
larger than the 6th show in Paris 
two years ago. But the number of 
exhibitors (766) is in sharp contrast 
with the 963 firms that participated 
at Paris and the 979 at Hanover. 

Despite the decline, about 4000 
machine tools are being shown, with 
a total weight of 15,000 tons. Ma- 
chines on exhibit are equal to one 
week’s output of all the plants of 
builders belonging to the European 
Committee, who have a total employ- 
ment of 200,000. 

West Germany dominates the 
show, as it has all previous Euro- 
pean shows. Out of 766 exhibitors, 
279 (or 36%) are West Germans, who 
occupy 42% of the entire display 
space. France, surprisingly, is second 
with 153 firms; 90 Italian builders 
are participating, as are 85 Swiss, 68 
British (somewhat of a disappoint- 


ment), 38 Belgian, 20 Dutch, 16 
Swedish, 12 Austrian, and 4 Danish. 

All builders (including U S) out- 
side the European Committee area 
are barred, unless they own or con- 
trol, or are affiliated with, a member 
firm—or have their machines made 
under license by a member firm. 
About two dozen U §S builders con- 
forming to these rules are showing 
their European-built machines here. 
But U S press builders with Euro- 
pean affiliates are conspiciously ab- 
sent, and giant presses are missing 
from the show. 

Machines are grouped by types 
rather than nationality, as at pre- 
vious European shows, and competi- 
tion for the buyer’s attention is 
fierce. Machines are being shown by 
66 makers of horizontal and univers- 
al millers; 66 makers of sliding, sur- 
facing, and screw-cutting lathes; 38 
makers of tool and cutter grinders, 
38 makers of single-spindle auto- 
matics, 28 makers of open-front hy- 
draulic presses, 31 makers of press 
brakes, and 23 makers of open-front 
mechanical presses. 

Numerical control is being ap- 
plied to a wide range of machines 
—millers, lathes, turret lathes, hori- 
zontal boring machines, drilling ma- 
chines, boring mills, jig borers, a 
planer, and even a drafting machine. 

David Brown is introducing a 
brand-new line—a_ six-station co- 
ordinate turret drilling machine with 
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the new EMI B100 control system. 
It also is showing a gear hobber 
with the same control system used 
as a correcting device to eliminate 
errors in drive mechanisms between 
the gear cutter and the workpiece. 

The B100 N/C system, disclosed 
for the first time here, is a sequen- 
tial positioning system capable of 
controlling table speeds of up to 300 
ipm. EMI also is showing an EMI 
Grimstone 10x10-in. coordinate drill- 
ing machine with N/C, priced at 
$8120 at the factory. 


Tape-controlled positioning 


A new Dixi 39 jig borer with tape- 
controlled positioning makes use of 
existing optical measuring devices to 
provide the feedback, the scale im- 
ages being electronically scanned to 
signal the actual table position for 
comparison with the required posi- 
tion demanded by the tape. 

A built-in computor in the AEG 
tape control equipment of a Wald- 
rich Siegen roll-turning lathe makes 
it unnecessary to program angles 
and curves on the tape. And an EMI 
tape control on a Droop and Rein 
vertical miller includes a device for 
foreseeing program irregularities or 
errors in the tape and stopping the 
machine before damage occurs. 

Prominent at the show is a Burk- 
hardt & Weber-Hughes Aircraft 
multi-way machine for drilling, bor- 
ing, milling, and tapping. It is tape 
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European show spotlights N/C ... 


controlled in five directions and in- 
corporates automatic tool changing. 

A Piromat 23 turret lathe with 
N/C is being shown by Pittler. Sig- 
nals from the tape take the place of 
impulses derived from dogs and lim- 
it switches on the firm’s former auto- 
matic machine. 

The Perthronic (German) N/C 
system, revealed for the first time 
anywhere, operates by the digital 
method on the principle of compari- 
son of required and actual value. 
Dimension and operating instructions 
can be set by hand or fed into the 
control by punched tape or cards. 

Fritz Werner has a tape-controlled 
miller which can be changed from 
one job to another in 10 to 15 min- 
utes, including about a minute for 
the tape change. The tape controls 
all movements for carrying out 
three-dimensional programs. The 
control system was developed in co- 
operation with Brown-Boveri’s ana- 
log and uses standard five-channel 
teleprinter punched tape. 

Newall Engineering is showing a 
precision miller and borer fitted with 
magnetic tape control. Full profile 
milling is done in two or three di- 
mensions. The N/C system permits 
coordinate positioning for jig boring. 

SIP has on display a rotoptic type 
6CN rotary table fitted with EMI 
rotary control equipment. SIP also 
is showing a new three-coordinate 
universal measuring machine, the 
“Trioptic,” with a measuring range 
of 16x8x8 inches. 


Multi-purpose lathe 


A programmed machine attracting 
attention is the Heinemann Kom- 
plemat lathe, which from basic head- 
stock and bed units can be arranged 
as a copying lathe, a multi-tool lathe, 
or turret lathe by the addition of 
various types of slides. The ma- 
chine’s base is filled with prestressed 
concrete to give it stability and stiff- 
ness, making a foundation unneces- 
sary, and permitting use of ceramic 
tools. 

Though similar in general iines to 
a conventional horizontal borer, the 
Dixi 3S machine has a spindle head 
mounted on a slide supported on 
double columns of unusual depth to 
obtain rigidity and accuracy. 

Pfeifer has a machine designed on 
similar principles. Plug-board pro- 
gramming continues popular. Gilde- 
meister and Pfaff are displaying 
single-spindle automatics with such 
programming. There are many other 
similar applications at the show. 

George Fischer has a hydraulically 
actuated revolving toolholder on its 
KDM copying lathe, enabling sepa- 
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rate tools to be used for roughing 
and finishing cuts, thus allowing 
three passes in a two-templet setup. 
A similar revolving toolholder is on 
a Waldrich Coburg planer for two- 
way cutting. 

Brown and Sharpe’s British com- 
pany is showing its Model OOC 
single-spindle automatic with a 10,- 
000-rpm, non-reversing spindle. 

Index has a new-type DG-12 
single-spindle automatic at its booth. 
Traub has two automatics with me- 
chanical transfer equipment from 
one to the other, to prove that this 
method is better than one machine 
with a lot of attachments for finish- 
ing both ends of a workpiece. 

While 49 makers of in-line transfer 
machines have exhibit space, no one 
is attempting to show a transfer line 
in action (as at previous shows). For 
one thing, European builders are too 
loaded with orders to spare a line for 
Brussels. Nearest approach probably 
is Renault’s showing of the first ele- 
ment of an automatic line for ma- 
chining camshafts. 

Electrolytic cutter grinding seems 
to be catching on—Wendt is demon- 
strating its Elysier unit, 2nd Mon- 
tanwerke and Rohde are applying 
the technique to their large auto- 
matic inserted-blade cutter grinders. 

Roth and Mueller are introducing 
an electro-erosion head with a Sie- 
mens-Schukert generator that can 
be mounted on a standard machine, 
such as a miller or boring machine. 

Absence of technical break- 
throughs at Brussels confirms ex- 
pectations—the 7th European Show 
follows the British Show at Olym- 
pia (June, 1960), and three national 
shows in September a year ago—the 
German at Hanover, the French at 
Paris, and the Italian at Milan—not 
to mention the American show at 
Chicago a year ago. 


Common Market Show? 


The truth is that much sentiment 
is being aroused on behalf of spread- 
ing out the European show to longer 
intervals than every two years. (This 
subject will be discussed at the next 
meeting of the European Committee 
in Venice in October.) If a change 
is voted, it will not apply until after 
the present-cycle (Paris, Hanover, 
Brussels and Milan) has run its span 
at the 8th European show at Milan 
in 1963. 

The suggestion has been made that 
the European show eventually be 
called the Common Market show and 
that it be held permanently in one 
spot. Agreement upon a permanent 
location, however, is extremely 
doubtful. 


U S-designed machines are in the 
forefront here. Giddings & Lewis- 
Fraser, for example, is featuring a 
table-type horizontal drilling, boring 
and milling machine, while Cone 
Automatic’s British company has on 
display two Conomatics. Progres In- 
dustriel Jones & Lamson (Belgium) 
is showing a tape-controlled turret 
lathe and an automatic T-lathe with 
N/C on the cycle only. Ex-Cell-O’s 
British and German companies are 
exhibiting an Ex-Cell-O precision 
boring machine, a Bryant Centalign 
centerless bore grinder, and a Mich- 
igan Roto-Flo spline roller. 


“The Mill” has big exhibit 


Cincinnati Milling’s large exhibit 
includes a Model ELR dial-type ver- 
tical miller that can be fitted with 
automatic table cycling, and a Hy- 
drotel model OE miller with Cincin- 
nati Acratrace copying equipment. 
Heald is showing Size-Matic and 
Gage-Matic internal grinders, and 
a universal Bore-Matic. 

Brown & Sharpe has on display a 
single-spindle automatic, Model 
OOC, with its 10,000-rpm, non- 
reversing spindle. 

Jones & Shipman has in its booth 
a Model 761 Micromatic vertical 
honing machine. 

Landis Lund, Landis Tool subsidi- 
ary) has on display a big automatic 
cam grinder and is also showing a 
Precimax fine borer for machining 
an automobile differential housing. 

Dowding & Doll are offering a 
British Wiedemann turret punch 
press, and a New Britain 44 vertical 
turning and boring machine is on 
display by Amtec-France. It is du- 
plex, with two spindles so that two 
components are finished in each 
cycle. 

The first Landis-Maiden (Landis 
Machine subsidiary) double-spindle 
threading machine to be made for 
22 years is being shown. 

Warner Swasey Asquith is featur- 
ing a 2AC chucking automatic, and 
Waldrich Siegen Ingersoll is featur- 
ing a 50-hp adjustable rail milling 
machine with two heads and an au- 
tomatic cutter grinder. 

Berthiez is showing a Type BM- 
125 single upright vertical boring 
mill, part of a new range of ma- 
chines, with a table diameter of 49 
in. and a height under the arm of 
44 in. Schiess is commanding atten- 
tion with a single-spindle vertical 
turret lathe with fixed cross rail and 
automatic cycling (machine is nu- 
merically controlled, and also is 
showing a double-column vertical 
boring mill, and a horizontal milling 
and boring machine. e 
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Numerically controlled Cleerman drilling machine drills, power-clamped, 
reams and taps CI engine manifolds. Manually indexed, 


different 
130 , engines from one plant 


Special three-station Kearney & Trecker machine face mills pan rails, sur- 
face broaches main bearing slots, and drills two locating holes. All three sizes 
of engine blocks are passed across this machine, but only the largest is broached 
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trunnion-supported fixture can easily and 
quickly be changed to suit all types and sizes of manifolds 


By A E Clare, works manager 
and Harry O’Rourke, 

chief industrial engineer 

Harvey Works, Allis-Chalmers Mfg Co 
Harvey, Ill 


When a single plant has to turn out 
130 different kinds of engines, flexi- 
bility of production is not only de- 
sirable, it is essential. 
Allis-Chalmers’ new 515,000-sq-ft 
plant at Harvey, Ill, is faced with 
just such a product variety: turning 
out 4- and &-cylinder diesels; butane, 
natural gas and gasoline engines— 
along with engine-driven generator 
sets, marine and industrial engines. 
The new Harvey plant is not 
merely an assembly setup—most 
parts for these engines are machined 
on the plant’s 615 machine tools. 
(Exceptions: pistons, piston rings 
and pins, crankshafts, camshafts, 
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130 
different 


engines... 


— 


Up to 225 holes in the six faces of the engine block are checked automatically with probes in 
this special two-position W F & John Barnes inspection machine before tapping. Each probe is 
tubular, and compressed air is blown through it to eject chips as the probe enters the drilled hole 


Norgren spray heads clean and lubricate taps used in this Greenlee multiple-spindle 
machine to tap all holes in ends and top face of the largest of the three basic engine 
blocks. A similar machine in another line taps smaller engine blocks 


cylinder sleeves and ignition system 
components—all purchased _ else- 
where). Incidentally, 220 of these 
machines are brand new. 

To turn out such a variety of end 
products, Allis-Chalmers has taken 
a leaf from the automotive industry 
book, adopting straight-line produc- 
tion methods, including adaptation 
of two-, three-, and four-way mul- 
tiple-spindle machines to manufac- 
ture of smal) and medium lots of 
engines. It can turn out 150 to 200 
engines in an eight-hour shift, de- 
pending on the product mix. 
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The diesel, natural gas, butane, 
and gasoline engines are assembled 
along four constantly moving as- 
sembly lines, while the generator 
sets, marine engines, and industrial 
engines are assembled on a nearby 
manually controlled line. 

Manufacturing generally moves 
from east to west—so that engine 
assembly, testing, painting, and ship- 
ping operations can be located close 
together at one end of the building. 

Three basic engine blocks and 
three basic groups of cylinder heads 
are machined along six conveyorized 


lines (three for blocks and three 
for heads). Standardization of basic 
dimensions, by engine design engi- 
neers in cooperation with machine 
tool builders, has put so much 
flexibility into these machining lines 
that setups can quickly be changed 
for different heads and blocks. 

For example, all operations on 
cylinder heads are performed by a 
line of special Michigan multiple- 
spindle machines (after the heads 
have been milled on opposite faces 
in a K & T two-spindle production 
mill). Workheads of the machines 
can be quickly reset ta accommo- 
date different types of cylinder heads. 

And all three types of engine 
blocks are machined in two parallel 
lines of specially tooled, multiple- 
station machines connected by short 
sections of gravity roller conveyors. 

For instance, top decks and both 
ends of the smaller engine blocks 
(either 4 or 6 cylinders) are drilled 
in manually loaded multiple-station 
units (Greenlee Bros built 19 of 
these for the plant). After loading, 
the entire operation is automatic. 


Keeping costs down 


Flexibility extends to tooling and 
other machining areas as well—so 
much so that production costs are 
minimized in spite of the need to 
machine a tremendous variety of 
components. For example, three 
numerically controlled drilling ma- 
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ai Leite 
Similar Centri-Spray cleaning machines are positioned at 
the end of each engine block machining line—washing all 
block surfaces with an alkaline-base solution. Cleaner is 
pumped through most nozzles at 30 psi pressure, and 


through the nozzles that clean cam and crank bores at 
80 psi. Pumps handle 1500 gpm of cold cleaner solution 


Special Ex-Cell-O precision boring machines have vertical 
spindles for finishing cylinder sleeve bores and counter- 
bores. Each machine has a horizontal spindle with a gen- 


a ; oe Z =. o ad 
Adjustable DeVlieg Microbore tools in special long bars 
are used in this Ex-Cell-O machine to semi-finish and finish 
camshaft and crankshaft bearing bores in the engine block. 
Similar bits in an angularly positioned bar semi-finish and 
finish-bore distributor bearings, and counterbore. Mean- 
while, four dowel holes are precision finished 


Double-end special Kearney & Trecker face miller locates 
engine blocks from finish-bored ends of main crankshaft 
bearings—so that block ends will be square to main bearing 


erating mechanism for straddle-facing thrust bearings 


chines (two for engine manifolds 
and one for flywheels) have been 
installed to increase flexibility of 
the machining groups. 

Some idea of the complexity and 
variety of jobs that are put together 
on the Harvey plant’s four major 
assembly lines: 

Line 1: Gasoline engines, 4 and 
6 cylinders. There are 28 variations 
of the basic engine, ranging from 
41 to 92-hp capacity, assembled on 
this line. 

Line 2: Diesel engines, 4 and 6 
cylinders, 35 variations from the 
basic engine, 41 to 81-hp range. 

Line 3: Diese] engines, 4 and 6 


cylinders, 37 variations from the 
basic engine, 72 to 210-hp range. 

Line 4: Diesel engines, 6 cylinders, 
30 variations from the basic engine, 
180 to 340-hp range. 


Conveyor setup 


Each of the four continuously 
moving assembly conveyors, as well 
as the manually controlled conveyor 
(for marine engines, etc) has fix- 
tured stands spaced 6 to 9 feet 
apart, and is controlled from the 
foreman’s office—so that engine pro- 
duction is held to a fast pace even 
when only a relatively small lot of 


each engine type goes through. 
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bore. This allows use of interchangeable bell housings 


At the end of each assembly con- 
veyor, an overhead hoist moves the 
engines to a Jervis B Webb power- 
and-free conveyor that takes them 
first to the engine test area, then 
to large conveyorized paint spray 
booths, and to the shipping floor. 

The new Harvey plant, incidental- 
ly, has perhaps the most complete 
facilities of any manufacturer for 
testing industrial engines. There are, 
for example, 20 test stands alone for 
checking out gasoline engines, and 
another 32 for testing other engines. 
Their purpose: to insure that horse- 
power and fuel consumption guar- 
antees are met. e 
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Vibratory finishing equipment 


¢ WHAT IT IS 
¢ WHAT IT DOES 
« HOW TO BUY IT 


Vibratory finishing machines 
can do almost anything that 
barrel tumbling can do (and 
many things tumbling cannot 
do)—faster, better and cheaper. 


Here’s why and how 


By William E Brandt, 
vice president 
Pangborn Corp, Hagerstown, Md 


Vibratory and tumbling processes 
have one thing in common: They 
embed the work in a mass of media, 
chemical compounds and water. But 
there the similarity ceases. 

In barrel tumbling, for example, 
the work container is filled to rough- 
ly 60% of capacity, closed, and ro- 
tated so.that the load is carried up- 
ward to a point where gravity causes 
it to cascade or slide downward. This 
method does abrade or polish the 
work, but only a fraction of the load 
is in work motion at any time. 

In vibratory finishing, on the other 
hand, the non-rotating open contain- 
er is filled within about 1% inches 
of the top—and every cubic inch of 
the entire load is kept in continuous 
work motion by controlled vibration. 
Time cycles are greatly reduced, and 
this method achieves a much greater 
workload per cubic foot of container 
capacity than does tumbling. 

Vibration finishing chaiks up some 
other savings over tumbling, too. For 
instance, the breakdown of media in 
the vibrator per hour of running 
time is admittedly about twice that 
in a tumbling barrel, but shorter 
time cycles and larger payloads ac- 
tually mean lower media costs per 
piece. Compound costs may also be 
substantially reduced. 


What VF can do 


Shielded areas or interior surfaces 
of the work are difficult to reach 
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Brass plumbing fixtures before and after vibrating for smooth finish and high luster, 
prior to chrome plating. Casting (right) was rough belted before vibratory finishing 


with tumbling, because of the influ- 
ence of gravity pressure on the ioad. 
But in vibratory finishing the load is 
largely in suspension, so that gravity 
pressure is not as necessary, and 
most shielded areas and recesses can 
be reached throughout the load. 

Because the container need not be 
covered during processing, vibratory 
finishing has some other advantages 
over tumbling. For instance, large or 
extremely heavy pieces may be at- 
tached to fixtures supported by the 
stationary frame of the machine, or 
better still, to fixtures supported by 
the rim of the vibratory container. 
The load is thus always available for 
inspection, and there is no pressure 
buildup in the container. 


Types of VF machines 


Naturally, there are design differ- 
ences among the various makes of 
vibratory finishing equipment, but 
basically a VF machine consists of 
a steel work container lined with 
rubber, plastic, or other abrasion- 
resistant material; a motor and 
transmission (to produce vibratory 
motion); and a suspension system to 
support the work container. 

In addition, there are controls for 
starting, stopping, reversing and tilt- 
ing the container; a_ tachometer, 
automatic timer, and some method 
of varying the frequency and am- 
plitude of vibration. 

Accessories may include pan tilt- 
ing bars (for easier loading), a per- 
forated lid (for rinsing and draining 
off water and compounds), hoist 
pans, chip and compound bins, cen- 
trifugal dryers, variable-frequency 
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power sources (for infinitely vari- 
able speed), and vibrating screens 
and magnetic separators. 


Media and compounds 

In vibratory finishing, work in 
process is imbedded in a moving 
mass of media (generally aluminum 
oxide chips, but which can range 
from corn cobs to granite chips) that 
deburrs, radiuses, cuts down, or per- 
forms other opeations by abrasive 
action. The size and shape of the 
medium, the material from which it 
is made, and how it is made, all affect 
the success and the cost of a vibra- 
tory finishing operation. 

Some experimenting may be nec- 
essary to discover the best media for 
any particular job, and it is advis- 
able to seek the advice of the ma- 
chine’s manufacturer before pur- 
chasing any one media in quantity. 
The most economical medium is not 
necessarily the cheapest per pound. 

Compounds (chemical solutions 
containing soap and/or abrasives) 
are also important to the success of 
vibratory finishing, and here again 
the advice of the machine builder 
should be sought before making a 
choice. 

There is no universal compound— 
so selection must be based upon the 
type of work, the work material, the 
amount and type of soil present, 
condition of local water, and kind of 
finish required. 

The media also influences the 
choice of compound. For example, an 
acid compound should be used only 
with non-reactive media. 

Compounds are designed for dif- 
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ferent purposes: descaling, deburring, 
grinding, finishing, and coloring or 
burnishing. Thus one or more com- 
pounds may be needed to complete 
a given job. An abrasive compound, 
for instance, may be used to deburr 
the work, then a burnishing com- 
pound gives the work luster. Or an 
acid compound may be used for ce- 
scaling, an abrasive compound for 
finishing, and a burnishing com- 
pound for luster. 


How to buy equipment 

Before vibratory finishing equip- 
ment is purchased, careful analysis 
should be made of the job itself and 
of available equipment. Original 
equipment cost should not be the de- 
ciding factor here—the lowest-priced 
machine is not always the best buy. 
Finishing costs and time often out- 
weigh the original equipment cost. 

Vibration, by its very nature, is a 
force that can cause excessive main- 
tenance, repairs and downtime un- 
less the machine is skilfully designed 
and sturdily constructed. The proper 
gyratory motion cannot be obtained 
unless the machine has sufficient ec- 
centric weight, and sufficient horse- 
power to match it. Without the right 
elliptical gyratory motion, it is vir- 
tually impossible to attain a desired 
luster or burnished appearance. 


Analyzing the job 

Will vibratory finishing suit your 
particular product? The answer to 
this comes from three main sources: 
e Yourself: What has been your ex- 
perience with vibratory finishing? 
What are your specifications? What 
do you want in a finished product? 
e Analysis of results of processing 
in a vibratory finishing lab. 

e Conclusions reached in conference 
with an equipment specialist. 

With this information, you can (1) 
decide whether your product is 
suited to vibratory finishing, (2) 
choose the right equipment, (3) avoid 
buying too much, or too little, equip- 
ment for the job. 

Don’t be misled by sample process- 
ing. It is relatively simple for a 
manufacturer to achieve desired re- 
sults when working with a small 
sample batch. Find out how well a 
production load is finished in the 
type of machine recommended. If it 
can be finished to your specifications, 
and in your presence; if there are 
few nicked parts, few rejects, and 
the batch is big enough to qualify 
as a production load; then the ma- 
chine is worth considering. 

What is the type of work? Castings, 
forgings, stampings, machined or sin- 


Stainless steel gears vibrated to remove burrs on tooth edges and especially on inner 
splined surfaces. Note even radiusing and excellent finish obtained in root areas 


All burrs are removed and all sharp edges radiused on these aircraft connecting rods. 
High finish on deeply recessed areas and complex profile is particularly noteworthy 


tered parts, require separate consid- 
eration. Castings will generally need 
grinding, and more stock must be 
removed than from forgings. Stamp- 
ings will need deburring, radiusing, 
and finishing. Machined parts may 
need to be deburred, radiused, fine- 
finished, and polished or burnished. 
Most heat-treated parts must first be 
descaled. 

What is the material? Ferrous or 
nonferrous metal; soft, normal, or ex- 
tremely hard alloys; plastic, ceramic, 
or rubber? Each requires a specific 
combination of media and compound. 

What do you want to do? Descale, 
deburr, radius, grind, fine-finish, col- 
or, or burnish? What microinch fin- 
ish do you need? How closely must 
tolerances be held? 

How big is your work? Before con- 
sulting a finishing specialist you 
should know all the physical dimen- 
sions of the work and (particularly 
important) how wide are the smallest 
recesses to be penetrated by the me- 
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dia. Media must be able to reach in- 
side all recessed areas for the job to 
be effective. 

Size and weight will determine 
how many pieces can be processed in 
a load, and will establish the method 
of separating work and media after 
processing. 

Large, heavy pieces may need a 
fixture to hold them in a fixed posi- 
tion in the container and prevent 
their striking and damaging each 
other. Fixturing also reduces finish- 
ing time. 

How complex is the workpiece? 
Are there many concave recesses? 
Sharp edges which must not be radi- 
used or even touched by the media? 
Thin, delicate walls which can be 
damaged easily? These will deter- 
mine the size and type of media, and 
whether the work should be fixtured 
or shielded. 

Physical shape of the work has lit- 
tle bearing on whether it can be 
vibrated, but it does affect the am- 
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Vibratory finishing equipment . . . 


ees 


Delicate textile needles can 


be vibratory finished as easily as large parts. 


Lower 


needle has been descaled, finished, and radiused with no damage or distortion 


plitude, frequency, media, compound, 
and the number of parts to the load. 
Some parts, particularly such simple 
items as stamped washers, can be 
self-vibrated; that is, vibrated with- 
out media. 

What production do you want? 
How long does it take to finish the 
work with present equipment? What 
does it cost per piece? Hew much 
money is available for new equip- 
ment? Would a considerable saving 
in time warrant this investment? 

What about materials handling? If 
you have an automated line, a special 
machine may fit in better than a 
standard one. The machine will be 
only as efficient as the materials han- 
dling equipment that goes with it. 
How are you going to (1) load and 
unload the container, (2) separate 
work from media after processing, 
(3) clean, wash, and dry the finished 
parts and media? What storage facil- 
ities have you for media and com- 
pound? Must storage bins be pur- 
chased? 


Operating conditions 

Every job is done best by a par- 
ticular combination of frequency and 
amplitude. The higher this frequen- 
cy-amplitude, the more work accom- 
plished. But the optimum will be 
governed by a number of factors— 
size, shape, and weight of the piece; 
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fragility, hardness, and the size of 
the batch. 

At a given frequency and ampli- 
tude, the maximum load of a certain 
part may be 200 pieces, if damage 
and distortion are to be avoided. But 
by lowering the frequency, the num- 
ber of parts to the load may be in- 
creased to 300, and the same quality 
finish obtained. 

Time cycles will depend upon the 
size of the work, type of media and 
compound, and frequency and am- 
plitude of the vibration. The actual 
production rate can be accurately 
determined only by processing a 
production load. Sometimes a com- 
bination of processes may be neces- 
sary to produce optimum production 
economy. 

For instance, a cube with a heavy 
burr on one edge and only a feather- 
edge burr on the other may require 
1% hours for removing the heavy 
burr and radiusing the edge, while 
only 15 minutes or less may be need- 
ed to remove the lighter burrs and 
round the edge. It may therefore be 
more profitable to remove the one 
heavy burr by hand so as to reduce 
the time from 90 to 15 minutes. 


Analysis of available equipment 


There are many manufacturers of 
vibratory equipment and, before you 
go into details of competitive makes, 
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plan to deal only with those who are 
equipped to process your work in 
production loads and who are willing 
to let you be present while the oper- 
ation is being performed. 

How does the machine vibrate? 
There are three general types of vi- 
bration: straight-line (or up-and- 
down), circular, and elliptical. 

Elliptical (sometimes called or- 
bital, or gyratory vibration) supplies 
the broadest range of application. 
Fine finishing and burnishing, for 
example, are difficult to obtain by 
straight-line vibration. Nor can 
spherical work be processed with it. 
Elliptical gyratory vibration, on the 
other hand, provides the fastest stock 
removal, produces the finest quality 
finish in minimum time, and can 
process spherical work as readily as 
flat or other work. 

What is the optimum size? This 
can best be determined by the man- 
ufacturer, but make sure that his 
specification covers the actual net ca- 
pacity of the work container. This 
should not include the thick rubber 
lining, which can account for a sub- 
stantial amount of space. 

How compact is the machine? 
Check the actual floor space required 
for the machine, and work-handling 
and ancillary equipment. Remember, 
it is more economical to handle a job 
in one large machine than in two 
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small ones, but beware of buying a 
machine too big for your needs. 

Will a special foundation be re- 
quired? What type of coupling is 
provided between the power source 
and the vibrating element? (Usu- 
ally, a short rubber “doughnut” cou- 
pling will reduce overall length by 
as much as a foot, and will absorb 
misalignment better than other 
types). Is the machine high enough 
to accept a good sized hoist pan be- 
neath it when the container is tilted 
for unloading? 

How heavy a workload can be vi- 
brated effectively? Can the machine 
process a light load and a heavy 
load with the same efficiency? 

Can the work container be removed 
easily? Work container liners are 
subject to wear and must be changed 
pericdically. Select a machine on 
which this can be done quickly and 
easily—not one which must be torn 
down completely when the container 
has to be replaced. 

What type of lining is provided? 
The type of lining supplied in con- 
ventional tumbling barrels is not 
usually satisfactory because it will 
wear out too fast in the vibrator. 
Linings should be of special abra- 
sion-resistant material thick enough 
to last for a reasonable time. On 
larger machines (6 cu ft and up) 
minimum lining thickness should be 
1 in. On smaller machines it should 
be % to % in. 

How is the machine built? Is it 
rugged enough to stand up indef- 
initely over a full range of vibratory 
frequencies? Continuously welded 
heavy steel plate is considered best. 
(Spot welds are not adequate). Weld- 
ing should be of special grade, and 
stress relieved. Avoid bolted con- 
struction if possible, but when it is 
unavoidable the nuts should be se- 
curely locked. Bearings should be of 
heavy-duty type and certified by 
their manufacturer for vibratory 
service. Bearing life should be guar- 
anteed by the maker. 

What about maintenance? How 
easy is it to lubricate and maintain 
the machine? If it takes four hours 
to replace the belt, you are going to 
lose a lot of production time. The 
simplest design is usually the best. 

What is the frequency range? What 
are the maximum and minimum fre- 
quencies, and how easily are they 
varied? Amplitude range is also most 
important and should be easily vari- 
able. The greater the amplitude, the 
more work can be done in a given 
time cycle. 

What is the source of vibration? 
Is vibration supplied through an ec- 


Typical vibratory finishing installation. Operator at rear is lowering fixtured work 
into 6-cu-ft machine; operator at right adjusts frequency by simple manual control 


centric shaft, a mechanical cam, or 
an electric solenoid? The eccentric 
type is the most versatile, and the 
weights attached to the eccentric 
can usually be varied for more radi- 
cal changes in amplitude. Solenoids 
provide only a fixed frequency un- 
less special additional equipment is 
purchased. Cam-type vibrators do 
not give enough motion to impart a 
fine finish to the work. 

What is the rated horsepower? The 
higher the horsepower and the eccen- 
tric weight, the more work can be 
done in a given time. 

What is the ratio of horsepower to 
machine volume? How much more 
floor space is required for a given 
increase in power? If two machines 
of comparable capacity are rated re- 
spectively at 2 and 20 hp. it is ob- 
vious that the 2-hp machine can do 
very little internal work on the piece, 
because there will be little relative 
motion between media and work. 
Exterior work will be slow because 
the low horsepower cannot carry the 
high weight of the load. 

Is the power source reversible? Di- 
rection of vibration should be re- 
versible to produce uniformity on 
fixtured work. It also evens out the 
wear on the lining. A machine which 
vibrates in one direction only will 
wear out its lining in half the time. 

Are safety devices adequate? Vi- 
bratory finishing is usually done wet, 
so all electrical elements should be 
totally enclosed. 

What is the suspension system? 
The most common suspension sys- 
tems are coil and leaf springs, and 
air cushions. Springs tend to lose 
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and are subject to fatigue 
failure. They also have their own 
natural frequency, which must be 
avoided when selecting the operating 
frequency of the machine. Air cush- 
ions, on the other hand, are excellent 
shock absorbers, easily replaced, 
have long life, and offer fine, quick 
control features. They also permit 
the machine to be used on upper 
stories of buildings where spring- 
suspended machines may be pro- 
hibited for safety reasons. 

How is frequency’ controlled? 
Pushbutton controls or _ variable- 
pitch sheaves are excellent, as they 
can be operated with the machine 
in motion. Avoid machines which 
require a major teardown to change 
the frequency. 

How is the container leveled? 
Proper finishing can be achieved 
only when the work container is 
level. Ease of leveling should be a 
prime consideration. 

How is the container tilted? 
Whether pneumatically, electrically, 
or manually, it should be fast and 
precisely controlled to hold at any 
angle within the tilt range. Straight- 
sided containers need a range of 
at least 120°, those with rounded 
sides somewhat more. 

What otker features are there? 
Certain items of auxiliary equipment 
can save time and money. For ex- 
ample, a loading bar above the work 
container allows fast loading by one 
man with an overhead crane. And a 
perforated, lightweight lid (easily 
clamped, rather than bolted) should 
be supplied—equipped with a water- 
hose coupling for rinsing the load. e 
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New inert gas barrier aids brazing 





of stainless honeycomb 


Contamination has always 
been a problem in brazing 
strong, lightweight honeycomb 
panels for today’s aircraft. 
GD/FW  “atmosphere-barrier 
tooling” fights contamination 
dynamically and mechanically 


Better honeycomb quality, shorter 
brazing cycles, and lower argon con- 
sumption—these are the major bene- 
fits of a new brazing technique 
developed at General Dynamics 
Fort Worth. But these are the end 
results; the real objective at GD/FW 
was to reduce contamination in the 
atmosphere surrounding the panel 
being brazed. 

In conventional honeycomb braz- 
ing, this contamination comes from 
two major sources. 1) Welds on the 
retort tend to crack during the braz- 
ing cycle and allow contaminants to 
be drawn inside by the low pressure 
maintained there. 2) The graphite 
block desorbs air and water when 
heated, and these are free to diffuse 
around and into the panel. 


Twe pressure zones 


The new technique isolates the 
workpiece from these sources both 
dynamically and mechanically. In 
essence, the honeycomb panel is pro- 
tected by two separate atmospheric 
zones and a pressure differential that 
makes the protection more effective. 

Immediately surrounding the work 
is an argon atmosphere. Outside 
this zone (separated from it me- 
chanically) is another zone where 
the pressure is slightly lower. 

Thus, if any leaks develop, the 
contaminants can enter only as far 
as the outer zone. The graphite block, 
too, is in the outer zone—so that any 
contaminants desorbed by it during 
the brazing cycle will be drawn off 
throigh the vacuum tube. 

This effectively eliminates the ma- 
jor sources of contamination. As a 
consequence, GD/FW was able to cut 
rejections and improve the quality 
of stainless steel honeycomb panels 
being produced for high-temperature 
service on the B-58 Hustler. 

Previous efforts to eliminate con- 
tamination included separating the 
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By J F Cochran and D R Torgeson, manufacturing research engineers, 
Applied Manufacturing Research & Process Development Dept 
Coneval Dynamics/Fort Worth Division of General Dynamics Corp 
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Honeycomb panel is shielded by two pressure zones; inner one is below atmospheric 


pressure, but outer one 


graphite from the workpiece by slip 
sheets, by coatings, and by encap- 
sulation. The leak problem was gen- 
erally attacked by placing a second- 
ary argon atmosphere around the 
brazing retort so that any cracks 
would leak argon rather than air. 

Most of these techniques helped to 
some degree, but they were not com- 
pletely satisfactory. However, they 
did give some clues for the develop- 
ment of the atmosphere-barrier 
technique at GD/FW. 

As shown in the sketch above, 
this system employs a welded brazing 
retort similar to the conventional re- 
tort, except that it is larger, and the 
interior is compartmented into two 
different pressure zcnes by the at- 
mosphere barrier and barrier sheets. 

Inside the barrier is the honey- 
comb panel to be brazed. A controlled 
flow of argon is injected through the 
barrier to this zone and exhausted 
through the orifice at the opposite 
end, the left end in this sketch. 

Also on the left, but communicat- 
ing directly with the outer zone 
rather than the inner one, is a vac- 
uum connection. The vacuum drawn 
here causes the diaphragm to press 
down on the barrier sheets and bar- 
rier, forming an effective mechanical 
seal. The same pressure holds the 
panel components in intimate contact 
during the brazing operation. 

Because of the difference in size 
between orifice 1 (argon supply) and 
orifice 2 (exhaust from inner zone to 
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is even lower to form 


“moat” and keep contaminants out 


outer zone), the pressure inside the 
barrier is always slightly higher than 
the pressure outside the barrier. 

The sectional plan view (p123) 
shows the argon flow during brazing 
and also shows a simulated leak. Air 
entering through the leak is ducted 
between the brazing retort and the 
barrier and exhausted through the 
vacuum tube. Gases and vapors from 
the graphite block are exhausted in 
the same manner. 


Best operating pressures 


Pressure measurements under a 
variety of conditions indicate that 
the vacuum should be from 15 to 25 
in. of mercury and that the argon 
should be supplied through a No. 60 
crifice at 1 to 5 psi. These conditions 
create a pressure differential of about 
0.5 to 1.0 psi, which is adequate to 
keep air from getting inside the bar- 
rier if a leak develops. 

However, to preserve this pressure 
differential, there should be no 
wrinkles in the vacuum sheet where 
it seats against the barrier. This calls 
for a nice balance of dimensions: 
enough space between the panel and 
the barrier for proper argon flow; 
enough space between the barrier 
and the retort for proper ducting of 
contaminants; but not so great a span 
in either place as to cause wrinkles 
in the vacuum sheet. 

In addition, another thin sheet, 
called a barrier sheet, is desirable in 
maintaining a leak-free barrier en- 
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Flat panel was brazed with atmosphere barrier technique. Barrier tool, shown in position around panel, 
separates inner and outer zones. During the actual brazing operation, barrier sheets seal the top and bottom 


closure. With a 0.032-in.-thick sheet 
covering the panel and resting on the 
barrier, the vacuum sheet can even 
wrinkle to a slight degree, because 
the “wrinkle bridge” keeps the bar- 
rier sheet sealed against the barrier. 
The first panels brazed with this 
technique were flat and measured 
about 14 x 26 in. Better than aver- 
age quality was produced, even when 
checks after brazing at 1650 F re- 
vealed that leaks had developed. 


Quality up; rejects down 


No difficulties were encountered 
when the barrier technique was in- 
troduced into the tooling setup for 
nacelle panels and wedge panels. In 
fact, rejections decreased, and qual- 
ity increased. There was also a pro- 
nounced improvement of node flow. 

Of course, the technique also elim- 
inated the need for a secondary ar- 
gon-filled retort around the brazing 
retort. This cut the usage of argon 
gas, but even more important, it al- 
lowed direct radiant heat (from 
either gas or electric furnace) to 
impinge on the panel. 

Brazing time for the large wedge 
panels was thus reduced from about 
four hours to one hour. This caused 
greater brazing alloy stability in 
skin-to-core areas of nacelle panels 
where extended times above the 
brazing-alloy liquidus had resulted 
in excessive flow. 

Another application of the atmos- 
phere barrier is GD/FW’s single- 
platen brazing process described 
earlier (AM/MM—Oct 31 ’61, p86). 
In this process, heat is supplied by 
flat Nichrome heating elements. 
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closed by stainless steel retort. Vacuum diaphragm will be welded on top of retort 
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New inert gas barrier aids brazing 





2... of titanium honeycomb 


Atmosphere-barrier tooling 
cuts contamination to the point 
where brazing is successful on 
titanium honeycomb panels. 
Here is GD/FW’s tooling and 
technique for manufacturing 
these panels 


Titanium is generally considered dif- 
ficult to braze, but General Dynam- 
ics/Fort Worth engineers have 
learned how to make lightweight, 
high-temperature honeycomb panels 
of this material — by brazing. 
Strength-to-weight ratio of the pan- 
els is about 1.5 times that of stainless 
steel honeycomb panels, and they 
display excellent structural efficiency 
at temperatures from -67 to 800 F. 

Two developments are chiefly re- 
sponsible for this accomplishment: a 
superior brazing alloy and a new 
method for providing an inert braz- 
ing atmosphere (the atmosphere- 
barrier technique). 

The titanium alloys in most of the 
panels produced to date have been 
RS-140 (solution treated) for the 
machined details and sheet metal 
parts, and either 6A1-4V or commer- 
cially pure titanium for the honey- 
comb core. However, tests indicate 
that other titanium alloys can also 
be brazed with the new alloy and 
production techniques. 


Had to fight contamination 


In early attempts to braze titanium, 
contamination was the major prob- 
lem. Although titanium is very stable 
at ordinary temperatures, it is easily 
contaminated at brazing tempera- 
tures, especially in the presence of 
lithium. 

The new alloy, known as Dyna- 
braze B, contains no lithium. Made of 
silver, aluminum, and manganese, it 
is relatively insensitive to contam- 
inants and consistently makes strong 
joints. 

Contamination was also reduced 
by replacing copper and carbon steel 
brazing aids with stainless steel. One 
of the most obstinate sources of con- 
tamination was the graphite refer- 
ence tool, which is now effectively 
isolated by the GD/FW atmosphere- 
barrier tocl (Patent pending). 
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By J F Cochran. manufacturing research engineer, 
General Dynamics/Fort Worth Division of General Dynamics Corp 


Vacuum diaphragm goes into position over atmosphere-barrier tools that enclose 
titanium honeycomb panel. After diaphragm is welded on, vacuum is drawn between 
barrier tool and retort, and inert gas (argon) is supplied to panel inside barrier 


Test joints in RS-140 titanium al- 
loy brazed with Dynabraze B had a 
yield strength of 152,000 psi, ulti- 
mate strength of 160,000 psi, and 
12% elongation. The shear strength 
of brazed lap joints was 24,000 psi at 
room temperature and 16,000 psi at 
800 F, and this decreased only slight- 
ly after 50 hours of salt spray or 100 
hours at 800 F. 


Compares with stainless 


Titanium panels are slightly high- 
er in cost than comparable stainless 
steel panels because of higher ma- 
terial costs and more extensive hot 
forming. However, the level of dif- 
ficulty is about the same, and in fact, 
most of the manufacturing opera- 
tions are the same. 

Thin contoured skins are cold 
stretch-formed. Only the close-tol- 
erance sheet metal edge members 
are hot formed to obtain correct di- 
mensions and contour. 

After the titanium parts are pro- 
duced, they are checked for fit, di- 
mensions, and tolerances in a pre-fit 


operation, or trial assembly. Then 
they are cleaned as follows: 

1) Vapor degrease thoroughly 

2) Soak 10 to 15 min in caustic 

. cleaner (180 to 190 F) 

3) Rinse in tap water (120 to 140 F) 

4) Acid clean 15 to 30 sec (3% HF - 
15% HNO.) 
Rinse in tap water (room temp) 
Soak 2 min in caustic cleaner 
(180 to 190 F) 
Rinse in tap water (120 to 140 F) 
Rinse in distilled or demimeralized 
water (room temp) 

9) Dry in hot air. 

Brazing alloy foil is cleaned by va- 
por degreasing, soaking 2 to 5 min 
in hot caustic cleaner, rinsing in hot 
tap water (120 to 140 F), and wiping 
with soft cheesecloth. 

From this point on, extreme care 
must be taken to keep the parts 
clean. Operators must wear clean 
gloves and should perform the fol- 
lowing operations as rapidly as pos- 
sible to minimize the formation of 
oxides on the clean metal surfaces. 

First the panel is assembled and 
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Skeletal details for titanium wing panel are made of RS-140 
titanium alloy, brazed with new brazing alloy, Dynabraze B 


checked in a layup fixture that has 
copper chill bars for tack brazing. 
Here the parts are fastened in posi- 
tion with light tack-braze spots. 

Then the panel is placed inside the 
stainless steel brazing retort, and the 
atmosphere-barrier tool, slip sheets, 
and fillers—all of them stainless— 
are added. Next, anti-braze “stop-off” 
material is painted on surfaces where 
adhesion is not desired. 

After this, the vacuum diaphragm, 
or cover sheet, is welded in position 
on the retort, and the unit is checked 
for leaks. If leaks are not eliminated, 
air cannot be purged from the retort 
satisfactorily. 

Purging consists of alternately 
drawing a vacuum on the retort and 
then supplying it with argon gas, the 
number of repeat cycles depending 
on retort capacity and vacuum pres- 
sure. Pressures of 25 to 50 microns 
are desirable, but effective purging 
can be done with pressures as high 
as 1.92 in. Hg (absolute). 


Insulation offsets graphite 


Thermocouples are attached to the 
vacuum diaphragm directly over the 
panel, and the diaphragm is covered 
with insulating material to offset the 
effect of the graphite reference tool 
—one layer of 0.080-in. aluminum 
silicate paper for each inch of graph- 
ite thickness. This balances the heat 
input to the panel from both sides. 

Then the automatic vacuum con- 
trol is set to maintain the desired 
pressure. This setting is critical, be- 
cause insufficient vacuum fails to 
provide enough contact pressure for 
a good quality braze; but too much 
vacuum can crush the honeycomb 
core, which becomes extremely weak 
at brazing temperatures. 


Brazed titanium wing panel has strength-to-weight ratio 1.5 
times as great as that of stainless steel honeycomb panel 


af 


Portable control console maintains desired vacuum within +% in. of mercury and 
regulates flow of argon gas during brazing cycle for titanium honeycomb panel 


Optimum vacuum depends on the 
titanium alloy, the gage, and the di- 
mensions of the core. For type 3-30 
6A1-4V alloy core, % in. thick, 8 in. 
Hg is sufficient. Argon, which flows 
during the entire hot cycle, is regu- 
lated at 2 to 4 psi, positive pressure, 
and a No. 60 orifice near the retort 
prevents an oversupply. 

The rate of heating to brazing 
temperature (1625 F) does not ap- 
pear to be critical. However, to re- 
duce the risk of contamination, it is 
desirable to complete the hot cycle 
as quickly as possible. 

For this reason, the brazing load 
is charged into a hot furnace (either 
electric or gas) previously stabilized 
50 F above brazing temperature. As 
the panel temperature approaches 
1625 F, furnace controls are manipu- 
lated to cause a dwell at 1625 F for 
a minimum of one minute. 

The retort is then removed from 
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the furnace and air-cooled to 900 F. 
At this temperature the retort may 
be inserted into the aging furnace, 
although additional cooling will do 
no harm. The aging cycle is four 
hours at 900 F, after which the panel 
is air cooled to room temperature 
and removed from the retort. 

Residual anti-braze material is re- 
moved by scrubbing with aluminum 
oxide powder and a stiff fiber brush. 
Then a light coating of silicone oil 
is applied to prevent surface con- 
tamination in subsequent handling. 
Visual examination determines the 
extent to possible external defects, 
but all panels are also inspected 
radiographically to verify the qual- 
ity of internal brazed joints. 

The basic brazing tools are reuse- 
able and are cleaned and straight- 
ened after each brazing operation. 
Only the vacuum diaphragm and 
slip sheets are expendable. e 
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Photo-mechanical blanking of precision parts begins with master art work (a drawing of the part as much as 40 


times actual size). Cost of this art work depends upon the complexity of the part and the tolerances required. 
In general, however, the range is from $50 (for a simple part with nominal tolerances) to $250 (for a complex 
part with close tolerance requirements). Since part size is a predominant factor, approximate costs can be esti- 
mated on the basis of 25¢ per sq in. of part area 


Chemicals blank precision parts 


“Photo-mechanical blanking’’ combines photography 
with chemical etching to produce burr-free parts to close 
tolerances. Especially adaptable to short runs, this meth- 
od eliminates high tooling costs, and can prove new part 
designs without need for expensive dies 


By John E Hendricks 
Vice president and general manager 
Industrial Electronic Engineers, Inc 
North Hollywood, Calif 


Short run production of close-toler- 
ance parts is now being simplified 
by “photo-mechanical blanking,” a 
new metalworking process based on 
conventional photoengraving tech- 
niques. With it, intricately shaped 
parts (with holes, slots or other open- 
ings) can be made from any ferrous 
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material—without burrs, deflection, 
or the need for subsequent heat 
treating. 


Works with non-ferrous, too 


The process also works with brass, 
copper, or even aluminum, and hard- 
nesses may extend through the full 
range available in any of these non- 
ferrous materials. 

Expensive tooling is not required, 
and foil thicknesses of 0.0001 to 0.005 
in. are no problem. In fact, dimen- 


sional tolerances on part contours, 
and hole diameters and locations can 
actually be held more accurately 
with the thinner materials. 


Close tolerances 

For example, a general working 
tolerance of +0.0005-in. on 0.001-in.- 
thick material is usual for parts no 
larger than 10 inches per side. And 
closer tolerances are possible, de- 
pending upon the particular part. A 
tolerance of +0.001 in. is customary 
with 0.003-in. stock of this size. And 
0.005 in. is practical (+0.010 in. is 
usually required) for 0.015-in. stock. 

This, incidentally, is just about the 
upper limit of practical thicknesses 
that can be blanked this way, al- 
though thicker parts can be made 
where special conditions exist. There 
is no limit on thinness of the mate- 
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Typical of precision parts made economically by photo-me- 
chanical blanking is this 301 stainless steel spring—0.005-in. 
thick. Quantity requirements of 500 pieces are made at 
an approximate cost of 75¢ each plus a tooling (master art 


rials. Parts made of 0.0001-in.-thick 
stainless foil are typical, for exam- 
ple. The thickness limit is determined 
primarily by tolerance and price. 


How it works 


“Photo-etch fabrication” (the 
process of making parts by photo- 
mechanical blanking) begins with 
the preparation of master art work. 
This is a picture of the part enlarged 
10, 20, or even 40 times size—made 
by paste-up techniques, ink draw- 
ings, or air brush procedures. Either 
a positive or negative picture of the 
part can be made (whichever is most 
convenient) as long as sharp, well 
defined lines are produced for pho- 
tography later. 


+0002 





The enlargement depends upon the 
actual size of the part to be made and 
the final accuracy required. This ac- 
curacy, of course, can be no better 
than the accuracy of the master art 
work (this is not a limitation, but is 
actually an advantage of the proc- 
ess). With a 40X master drawn to 
an accuracy of +0.020 in., a final ac- 
tual-size film negative will be with- 
in +0.0005 in. Preparing this mas- 
ter—at costs comparable to conven- 
tional art and photographic work— 
is the basic tooling for complex parts 
of all kinds. 

Second step in the process involves 
bringing the master art work down 
to actual size by one or more steps 
of reduction (depending upon the de- 
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work) cost of $250. Usually, finished part prices depend upon 
the material used, its thickness, overall size, tolerance require- 
ments, and the quantity involved. Complexity hes little or no 
effect on piece price, although this does affect the cost of art 


gree of enlargement). For example, 
a Brown copy camera may be used 
at 5 to 1 to reduce a 40 to 1 enlarge- 
ment to a negative of eight times 
actual size. This would then be re- 
duced at 2 to 1 to get a negative four 
times actual size. Final reduction 
step would be to make another neg- 
ative at 4 to 1 for actual size results. 


Checking for Accuracy 


Microscopes check line work at this 
stage, and optical comparators in- 
spect contour accuracies. Any touch- 
ing up or corrections that may be 
needed are taken care of at this point. 

So that a number of identical parts 
can be made simultaneously during 
each etching operation, the third step 
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Chemicals blank precision parts .. . 


mn —.- 


Reducing the enlarged drawing with standard photographic 
equipment produces actual size negatives (used later for mak- 
ing contact prints). Occasionally, reductions from 20x or 40x 
enlargements are made in several steps. Here, the art work for 
the stainless steel spring is checked for dimensional accuracy 
and line definition before reducing it 


Chemical etching a photographic image of the required part 
on sheet metal coated with a light sensitive material. After 
coated stock is developed to expose the image, it is etched 


Optical inspection of actual size film negatives is an impor- 
tant step in the photo-mechanical blanking process. Pinholes 
or any other defects are thus discovered and removed by 
touching up the negative before contact prints are made. 
Negatives suspended to dry are typical of “tooling” used in 
this process to make a variety of parts 


Chemically “blanked” parts are free of burrs, deflection, or 
other defects encountered in stamping precision parts by con- 
ventional methods. These small springs—impractical to make 


with iron chloride 
around the required image 


involves making contact prints of the 
reduced film negative. As many 
prints as may be necessary are made 
with conventional photographic de- 
veloping equipment. These prints are 
then put together to make one large 
finished sheet, having as many as 150 
to 200 parts on it. This multiple- 
exposure master is the finished tool 
used in production. 


Coating with emulsion 


The stock from which parts are to 
be made is thoroughly cleaned and 
then thinly coated with a light-sensi- 
tive material such as Kodak “Photo- 
Resist” (KPR), which is spread even- 
ly and completely over both sides of 
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This removes unwanted material in areas 


the sheet and allowed to dry. Al- 
though KPR is basically a photo- 
graphic emulsion, it is not harmed 
by short exposure to ordinary room 
light and the coating process is 
easily performed in normally lighted 
work areas. Coated sheets are also 
occasionally stored for extended pe- 
riods without damage to the Kodak 
Photo-Resist emulsion. 

Now the stock and the multiple 
exposure master come together. The 
coated sheets are placed in a vacuum 
frame. between two contact prints 
that are in perfect register. Registra- 
tion is controlled by microscopic ex- 
amination, after which the prints are 
sealed to form an envelope into 


by ordinary methods—are “materials” for the photo-mechani- 
cal process 


which the coated stock is inserted. 

This assembly goes into a print 
maker, where it is exposed to a car- 
bon arc light for one or two min- 
utes. The image on the film is thus 
transferred (in reverse) to the coated 
stock, which is then developed with 
conventional photographic develop- 
ing equipment, plus special fixers 
and developers. 

The developed image of the part is 
black in areas exposed to light, and 
clear in areas covered by the film 
master. In this condition, the sheet 
is inspected and touched up to elimi- 
nate pinholes or other flaws. 

Etching in an iron-chloride bath 
follows. Here, the surface of the 
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coated, exposed, and developed metal 
sheet is uniformly sprayed with iron 
chloride over the entire surface the 
exposed (black) areas are protected 
by KPR, while the clear areas of the 
metal are subjected to the corrosive 
action of the acid. 


Etching in minutes 


Within a few minutes, these areas 
are etched through and the final 
shape of the part—as it originally 
appeared on the film master—is thus 
created in metal. Usually, small parts 
are retained within the framework 
of the sheet by tie-bars in two or 
three places to keep them from drop- 
ping to the bottom of the etching 
machine and also to facilitate sub- 
sequent handling. 

After etching, the final product is 
cleaned with special solvents to re- 
move the KPR coating. Washing and 
polishing remove traces of acid, then 
the tie-bars are clipped to remove 
the parts from the sheet. Final in- 
spection and shipment complete the 
process. @ 


Copper contacts, 0.015-in.-thick, (in upper strip) cost 15¢ apiece to make in a quantity 
of 500 by photo-mechanical blanking. “Tooling” costs were $175. Estimated cost 
per part by conventional means is 20¢ plus $250 for tools. The 0.002-in.-thick 430 
stainless steel spacers (below) cost 1¢ apiece in the same quantity, with a $50 tooling 


cost. With deburring costs, 22¢ 


niques, plus $125 for tools 


apiece is the estimated cost by conventional tech- 





Hand-held tool 


A small, hand-held explosive ex- 
panding tool is being used to form 
ends of tubular joints in high-pres- 
sure fuel and hydraulic systems at 
Rohr Aircraft Corp, Chula Vista, 
Calif. 

The explosive “Tubex” expander, 
by expanding tube ends at points 
where separate fuel or hydraulic 
lines are joined, simplifies brazing in 
hard-to-reach areas of aircraft. The 
method saves considerable weight in 
aircraft by eliminating heavy, cum- 
bersome conventional couplings. 
Tubex works especially well in con- 
fined spaces where it is impossible to 
apply most tools. 

The expander is operated by an 
extra-high-power blank cartridge. 
Energy is transferred from the 
charge to the tube by a neoprene 
sleeve. The tool can be fired from the 
hand safely. 

The neoprene sleeve is the end re- 
sult of tests with many materials, in- 
cluding drop-hammer rubber, Teflon, 
cast plastic and gum rubber. The oth- 
er materials lacked resiliency and 
disintegrated, but the neoprene lasts 
about 200 firings before it has to be 
replaced. 

The tool is designed with threaded 
end closures that work in conjunction 


explosive-forms tubing 


with a cone-type locking action. It is 
easily adjusted for mating purposes: 
(1) the expander’s screw collar is 
slipped over the tube to be expanded, 
(2) the cartridge holder is inserted 
into the tube, (3) two half-sections of 
the tool are placed on the outside end 


of the tube, (4) the charge is loaded 
into the holder, (5) the breech — 
which contains the firing pin — is in- 
stalled by threading it into the two 
half-sections, (6) the collar is se- 
cured tightly, and (7) the tool is 
tapped with a hammer to fire it. e 


Ready to fire, Tubex explosive expander is attached to a tubular line to be joined to 
another in an aircraft assembly. Resulting charge expands the OD of the tube to a 
given size and concentricity over a predetermined length. Tube is then brazed 
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Yes! You can solder magnesium 


Until now, lack of solderabil- 
ity has restricted the use of 
magnesium in many applica- 
tions where its light weight is 
highly desirable. Here are de- 
tails of a new tinning tech- 
nique that makes soldering of 
magnesium as easy as solder- 
ing brass or copper 


Although magnesium has lost much 
of its wartime glamor as a wonder 
metal, it is still the least expensive 
and most readily available of the 
truly light metals. The earlier myth 
concerning its high rate of corrosion 
has been generally exploded (as wit- 
ness the fact that the familiar Volks- 
wagen successfully employs a bare 
magnesium crankcase and numerous 
other magnesium components). 

But one serious problem has been 
that of making soldered connections 
for electrical and electronic compo- 
nents, and for producing hermetically 
sealed enclosures. These are often of 
major importance in aviation and 
aerospace work. 

This difficulty has now been over- 
come as a result of research under- 
taken jointly by Brooks & Perkins, 
and Raytheon Co to develop a hot- 
flowed tin electroplating technique 
which makes soldering and hermetic 
sealing even easier than on steel or 
copper. 


Pores were problems 


Earlier methods of electroplating, 
as developed by Dow Chemical Co, 
consisted of an immersion zinc coat- 
ing, followed by a copper strike 
and conventional plating in standard 
baths. But electroplates are inherent- 
ly porous, and serious galvanic cor- 
rosion cells were set up wherever 
the porosity existed. Furthermore, 
adhesion of the plate to the mag- 
nesium was not usually satisfactory. 
Porosity could be overcome by in- 
creasing the thickness of the deposit, 
but this would increase the weight 
to the point where the magnesium 
would lose its weight advantage over 
other metals. 

The solution: hot tinning, which 
sealed the pores of electrodeposited 
copper and enabled it to pass a 50- 
hr salt-spray test without difficulty. 
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Typical of military “black boxes” are these electronic units on which flowed tin coat- 
ings permit ready solderability for electrical contacts, and hermetic sealing of the 
housings, regardless of whether paint or other external coating is applied 


After thorough cleaning, the work 
is dipped in zinc sulfate monohydrate 
solution for 3 to 10 min at 175 to 185 
F. The bath creates a wet-cell bat- 
tery effect (without externally ap- 
plied current) which removes the 
magnesium oxide film always present 
on the metal, and then deposits a fine, 
continuous film of pure zinc only a 
few molecules thick. 

Immediately after this treatment, 
the work is washed and given a cop- 
per fiash in a standard copper cy- 
anide bath, followed by copper 
plating in a standard plating tank to 
produce a total thickness of 0.0003 
in. to 0.0015 in. of copper. 

Adhesion may be checked at this 
point by baking at 375 F for 3 hr. 
This treatment will produce blister- 
ing at points of poor adhesion, and 
the plate may then be stripped off 
and the work replated. This is not 
usually necessary on production parts 
but may be advisable when the baths 
are first put into operation, or when 
there is a possibility of their becom- 
ing exhausted. 


Flowing seals pores 


The final coat consists of 0.0003 in. 
of pure tin deposited from a conven- 
tional tin plating bath. This coating 
is porous, however, so the final step 
consists of flowing the tin evenly and 
uniformly to produce a_ pore-free 
surface. This is done by immersing 
the work in a bath of hot tinning oil 
held at 525 F. 

The time of immersion depends on 
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the particular job and can be deter- 
mined only by experiment, although 
it is usually only a few seconds. 

Size of the work is a controlling 
factor, and larger parts require more 
time. Indeed, large pieces may well 
be preheated to just below the 450 
melting point of tin to speed up the 
process and avoid undue chilling of 
the oil. 


Solderability improved 


The flowing process produces a 
brighter, more corrosion resistant, 
and more permanent coating than the 
original plate, and provides a better 
base for soldering. In addition to cor- 
rosion resistance and solderability, 
the tin coat prevents sublimation of 
the base metal. In space vacuum, for 
example, magnesium sublimates at 
a rate of about one molecule thick- 
ness per year and (although this 
would be an infinitesimal amount of 
loss to a housing), it could possibly 
cause a short in an internally ex- 
posed electronic circuit and result in 
possibly disastrous failure of an en- 
tire control system. 

Further, there is no electrolytic ac- 
tion set up between the tin and the 
magnesium, although bare copper 
might allow such a condition. 

Finished parts may be used in the 
bare tin-coated condition, but are 
more conventionally given additional 
weatherproofing by painting with 
baked epoxy paint or other surface 
coating, depending upon the partic- 
ular specifications. ¢ 
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OUR PRECISION IS LAW! 


This is a world of rockets and satellites. Of thoughts to soar to 
the moon. In this world, Pratt & Whitney gages are the standards of 
precision! Today you must work to increasingly exacting tolerances, 
whatever your product, whatever the size of your company. Other- 
wise, your work is rejected internally or by your customers. You 
cannot afford to lose money on any phase of your gaging operations. 
You can make sure you don't. You can help win your battle for 
economic survival by insisting on Pratt & Whitney gages. The high 
quality, accuracy and longer life of these precision gages permit us 
to say: Our Precision is Law! You Are Not Really Measuring Unless 
You Are Using Pratt & Whitney Gages! 





Pratt & Whitney 


machine tools / cutting tools / gages 


A MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORPORATION 





YOU LOSE 
PHeECISION AWD WOWeY WITHOUT 
PRATT & WHITNEY GAGES! 


No company can afford to defraud itself! It must use the best gages. 
Gages that accurately and consistently measure to exacting standards. 
Gages that decide whether products are accepted or rejected by you 
or by your customers! 


Every component of a Pratt & Whitney gage is given the ultimate in 
skilled workmanship. Thus, the gage itself lasts longer. And it main- 
tains its accuracy over this longer service-life span. This makes Pratt 
& Whitney Gages the best investment any company can make in its 
future, from the cold, hard standpoint of money saved! 


No product is more accurate than the gage used to measure it. You 
must make sure that you get the finest. This means Pratt & Whitney! 
Behind every gage is P&W’s 100-year experience in making the most 
precise gages that can be made. See us about your gage requirements 
now! 


PRAT & WHITNEY 


A MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 











Trans-O-Limit Trans-O-Limit Trans-O-Limit 
Height Gage Tar Tomer 1-4) External Comparator 


TRANS-O-LIMIT COMPARATORS 


Here are three of an entirely new line of easily-portable, completely transistorized, 
precision P&W gages. This new line includes a series of Trans-O-Limit read-out 
cabinets which can be used with the Trans-O-Limit Height Gage, External Com- 
parators, Cartridge Units, or Snap Gages. Developed and engineered to provide 
the ultimate in gaging stability, precision and reliability. 








YOU CAN'T AFFORD NOT TO USE THE NEW AIR- 
O-LIMIT COLUMN GAGE! Fast... Versatile... Dependable 


This air flow gage is the latest result of P&W's constant research in the field 
of pneumatic gaging. A mechanically simple gage, with a longer life than other 
gages. Available with one or more columns. Modular construction permits you 
to use one combination of components today—an entirely different combination 
tomorrow. For use with a large variety of internal and external gaging attach- 
ments for rapid, consistently-accurate checking of a wide range of products. 
The time and money saved by using this revolutionary gage truly means that 
you can't afford not to use it! 


A COMPLETE LINE OF P&W GAGES... a 


In addition to the Trans-O-Limit and new Air-O-Limit Column gages, P&W 
offers the following types of gages: Basic Measuring Machines, Electro-Limit 
Comparators, Helical Path Analyzers, Continuous Gages, and X-Ray Gages. 
P&W has a standard or special gage for every application. 











P&W MACHINE TOOLS 

Are you producing prototypes, 
dies, large or small lots of pro- 
duction parts? Ultra-precision 
locating (to “tenths” accuracy)? 
Boring, profile milling (with or 
without masters)? All these and 
countless other problems can be 
solved with P&W machine tools 
at production line speed, effi- 
ciency and economy. Machines 
such as the world-famous P&W 
KELLER,® P&W JIG BORER, 
P&W ROTARY TABLE and P&W 
POTTER & JOHNSON AUTO- 
MATIC TURRET LATHE are 
available with manual or numer- 
ical controls in a variety of mod- 
els to fit your needs. P&W can 
also supply the MAGNETRACE 
PROFILER, SIM LATHE, INNO- 
CENTI-MITSUBISHI MILL and 
the DIAFORM WHEEL FORM- 
ING ATTACHMENT...high grade 
performers all. For more informa- 
tion ask your P&W representative. 


IN YOUR FIOM 1 SURVIVE 
VOU NEED Thi FINEST WEAPONS 


P&W’'s recently inaugurated pol- 
icy of making P&W Cutting Tools 
and Conventional Gages avail- 
able through factory-trained and 
selected Industrial Distributors 
makes personalized local service 
availabie to you... to simplify 
purchasing and speed delivery 
from local stocks. 

P&W Cutting Tools include: 
Drills... Taps... Dies... Mill- 
ing Cutters... Reamers... Burs, 
End Mills .. . in HSS and solid 
carbides. 





MACHINE TOOLS —CUTTING TOOLS— GAGES +« HEADQUARTERS FOR AMERICA’S WAR AGAINST OBSOLESCENCE 


PRAT & WhITTNEY 


A MAJOR INDUSTRIAL COMPONENT OF oF 
VY 


FAIRBANKS WHITNEY 


PRATT & WHITNEY COMPANY, INCORPORATED, CHARTER OAK BOULEVARD, WEST HARTFORD, CONNECTICUT 


} 
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Courtesy: Steel Marking Tool Institute 





How much pressure is required to 
mark or identify metal products or 
parts? 

Normally, accurate marking 
pressures must be determined on 
the basis of the individual job. To 
eliminate much of this pre-testing 
work, the Steel Marking Tool In- 
stitute has researched the approx- 
imate static pressures required to 
produce an indented mark. This 
work covered a specific range of 
sizes and depths on four mate- 
rials: 


Material Brinell 
Hardness 

Brass 

Aluminum 

Machine steel P 

Tool steel 76 40009 





The series of marks or char- 
acters used ranged from 1/16 to 
%4 in., and the impression depths 
from 0.004 to 0.010 in. Character | 

The chart will serve as a guide eoth of 
to approximate pressure, in impression | 
pounds per character, to mark the - 
four meta's correctly. The figures 
apply, it is said, regardless of 
whether a mechanical or a hy- 
draulic press is used. 

Although character size and 
depth of impression influence 
marking pressure requirements, 
the kind of work material is also 
a factor. A 1/16-in. character 
marking to 0.004 in. depth re- 
quires twice the pressure on tool 
steel (700 lb) as it does on brass 
(350 lb). However, a %-in. char- 
acter marking to 0.010 in. depth 
in tool steel requires 2 1/3 times 
as much pressure (7000 lb) as it 
does on brass (2950 Ib). 
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SANDVIK 
Only Coromant FmaX 


takes toughest Copying Forces 
without budging 








New, Exclusive, 


‘‘Angle-Locking”’ Design _ 


aie) (ebm aare)anl ele) ier-l| 


disposable insert RIGID adll ~, 


under severest tracing 
applications— 
Withstands all forces in 


all directions. 


Fits George Fischer and all standard 


copying lathes. 


Chipbreakers precision designed—no 


grinding required. 


Clamp locks with solid wedging effect into ; : 
Send for further details on this and the entire 


the “V” formed by the inclined surface of COPAEE SNS SF SENTENS CHa. 


insert and back of chipbreaker. sain 


Spring pin, clamp-lifter presses against 


inclined surface on clamp, swinging it 


SANDVIK STEEL INC. 


1702 Nevins Road, Fair Lawn, N. J 
Si lest ch a — f ts Tel. SWarthmore 7-6200 * In N. Y. C., ALgonquin 5-2200 
ee ee ns or Geen Cleveland + Detroit + Skokie, Ill. * Los Angeles 


to handle. SANDVIK CANADIAN LTD 
Montreal, Toronto, Vancouver 88-231 


against stop to eliminate all play. 


FROM ORE TO FINISHED PRODUCT WITHIN THE SAME COMPANY 
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Length of 90° Bends 


By Serge Neboshynsky, chief tool engineer, Budd Electronics Inc, Long Island City, N Y 
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The most productive plants 
use R. D. Wood Presses 


For proof, look at production records—and downtime for 
maintenance. Then watch an R. D. Wood Press at work. 

See for yourself the smooth, precise operation—the dependable 
performance—even under tough conditions. Finally, inspect an 
R. D. Wood Press up close. Notice the soundness of design, 

the excellence of materials, the scrupulous care given to each 
detail of construction. These are the reasons why R. D. Wood 
Presses have been the standard of exceilence throughout the 


metalworking industry. 


"i 
mM 
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\ep/ R. DB. WOOD COMPANY 


\ PUBLIC LEDGER BUILDING © PHILADELPHIA 5, PENNSYLVANIA 
¥v 
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How's this for 
SATISFYING YOUR 
REVERSING SWITCH 
PROBLEMS! 





=e 
BULLETIN 705 SIZE 2 Revers- 
ing Starters—Available in 
Seven Sizes with Maximum 


Ratings up to 100 HP, 220 V; 
200 HP, 440-550 V. 








Open or Enclosed—THEY 
SAVE SPACE WHERE IT COUNTS MOST 


Listen to this—all new “open type” A-B 
reversing switches have the overload relays 
mounted at the sides as shown — ideal con- 
struction for panel channel wiring. It fits 
with A-B contactors and starters of the 
same rating. The over-all width for each 
rating is also appreciably less than it was 
with the old Bulletin 705. 

All new enclosed A-B reversing switches 
have the overload relays (either 2 or 3) 
mounted as a “‘block’’ below the reversing 
switch. This permits a narrow enclosure — 
ideal for most mountings on machine tools. 


Rating for rating, the new Allen-Bradley 
reversing starters will set new records for 


long, trouble-free life. The new structure 
is so simple and so sturdy that nothing can 
go wrong. If you have a particularly tough 
service application, try the new A-B Series 
K reversing switches—and live happily 
ever after. 

You'll like the new line of modern, attrac- 
tive enclosures, too. Brooks Stevens, inter- 
nationally known industrial designer, has 
given them that extra “‘eye appeal’’— which 
is an asset for every installation. 


For complete information on these new 
reversing switches, please write today for 
Publication 6100, Allen-Bradley Co., 1316 
S. Second Street, Milwaukee 4, Wisconsin. 








BULLETIN 706 
Size 1 Combination Re- 
versing Starter—avail- 
able with fused or un- 
fused manual disconnect 
switch, or as Bulletin 707 
with circuit breaker. 





QUALITY 
MOTOR CONTROL 








| The Superior “Quality” of the New 
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~ GREW OUT OF DESTRUCTIVE TESTS 







Tests which subject 
starters to far more 
TV) gf —etejalelisiolal—maal-la 
heavy-duty service are 
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There was no question about the “quality”’ of the old Bulletin 
709 starters but—the new line is far superior. With their 
built-in “‘extra’’ interrupting capacity, each rating of the 
revolutionary new Allen-Bradley motor starters can operate 
with ease at maximum rated capacity for prolonged periods 
—and still have more than ample reserve for emergency 
conditions. The new, totally enclosed arc hoods are hot 
molded of a material having unusual arc quenching properties. 
In addition, powerful arc blowouts and wrap-around metal 
quenchers assure fast, efficient arc extinction and heat dis- 
sipation. There are many other features about this new line 
that you ought to know. Therefore, please write for Bulletin 
6100, today! Allen-Bradley Co., 1316 South Second Street, 
Milwaukee 4, Wisconsin. 


Heres How EXTRA Interrupting Capacity 
Is Built Into All Allen-Bradley Starters 


Powerful Arc Blowout 


Od 
A 
i a8 = Stay. 
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The powerful magnetic field, gener- 
ated between the contacts when an 
arc is drawn, forces the arc off the 
end of the contacts. It is quickly 
cooled and extinguished by the large 
surfaces of the hood. 


——. 


Totally Enclosed Chambers 


A new, unusually strong and stable 
material is hot molded to extremely 
close tolerances. Each chamber of 
the arc hood is totally enclosed. Thus, 
the usual effects of ionization and 
heat are greatly minimized. 


Metal Arc Quenchers 


Size 2 starters and the higher ratings 
have metal quenchers in both the 
front and back of each arc chamber, 
This efficient construction gives the 
arc no chance to become destructive. 
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How 
Convair-Astronautics 
keeps track of 
this... 


(and 84,999 other missile parts) 


The Manufacturing Control De- 
partment at Convair (Astronautics) 
Division of General Dynamics 
Corporation has a monumental 
problem: how to keep track of the 
movement of over 85,000 indi- 
vidual missile parts. 


The solution: automated data 

preparation by means of a Friden 

Collectadata® system. Situated in 

key plant locations, Collectadata 
transmitters report virtually all parts movements—over 
5000 every day—to central Collectadata receivers which 
record them into punched paper tape. At day’s end the 
Collectadata tapes are fed into the electronic computer 
at Astronautics for further data processing. 
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This is what Astronautics says: “The Collectadata has 
been in use at Astronautics for less than a year. But by 
eliminating tedious manual paperwork, and by assuring 
prompt processing of all inventory reports, it has already 
saved considerable time, trouble and money.” 


How much could Collectadata save you? Call your Friden 
Systems Man, or write: Friden, Inc., San Leandro, Calif. 


THIS IS PRACTIMATION: automation so hand-in-hand 
with practicality there can be no other word for it. 


* 
Sales, Service and Instruction 
Throughout the U.S. and World | 
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Lightweight, transistorized; 
battery or ac powered, 
MICROtrol Type 170 


Use this fast, accurate gage at the ma- 
chine, in production, in inspection, in 
the laboratory. 


It’s rugged and lightweight because 
it’s transistorized. Four interchange- 
able gage heads readily cover the whole 
range of normal gaging setups. 


Features: Weight only 3 Ibs. Easy to 
operate; just 2 knobs. Two dual range 
models: + .0003 to + .003; or + .001 
to + .010. Pocket sized. Accurate. 
Basic gages from $341. 


MICROtro/ 
(for Systems) 
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Your first step to automatic 
quality control of machine 
tool production is MICROfro/ 
Type 160 


With this complete family of elec- 
tronic equipment you can range from 
fast and accurate measurement of di- 
mensions on the bench to complete 
control of manufacturing in the plant. 

With accessories you can get auto- 
matic inspection, automatic sorting, 
or complete closed-loop control. 
FEATURES: 4 scale ranges available. 
Repeatability to 0.000005’. High sta- 
bility and reliability. Comparator sys- 
tems from $764. 


Now with new motor drive 
Transistorized METROsurf 
Type 180 measures surface 
roughness at less cost 


METROszurf is the low-cost, high accu- 
racy way to end the hazards of meas- 
uring surface roughness by touch 
or sight. 


It’s fast. It’s portable. You can use 
it at machine or bench. Battery or ac 
models available. 


FEaATuREs: 5 range selections; 3 to 300 
microinches full scale. Big dial. Motor- 
driven or hand-held tracer. Amplifier 
and tracer head, $495. 
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Get more accurate 
production, fewer rejects with 
INCHWORM Type 202 


Centerless grinders are freed from back- 
lash, can maintain required tolerances 
in a way that will amaze ou, when 
INcHWoORM replaces the screw! 

INcHworm’s ability to move either 
direction in steps increases 
production as well as accuracy. 

With automatic an tetecen and 


le logic s INCHWORM will 
pres ed any sa Sensation trends auto- 


matically. A virtual end to grinding 
scrap! 
_ ha ma Retrofit an INCHWORM 
a oe, fo our sau Shenk Count your 
saving uring the 2 ceed start at 
. usually vgs Bnet teen 
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These Cutler-Hammer systems 
and gages hold metalworking 
to precise tolerances 


AUTOMATICALLY 


To reduce inspection time and cost, Cutler-Hammer sup- 
plies the precision metalworking industry a range of gag- 
ing and control devices whose building block concept pro- 
vides great versatility. 


You can start with a MICROtrol gage or an INCH- 
WORM motor. Then or later, you can add from a choice 
of accessories. These allow you to inspect, sort, reject, 
record quality . . . correct machine tools and stop them 
from making scrap . . . completely automatically. 


These gages and systems are products of a company 
that’s a leader in advanced military and space electronics, 
vastly experienced in control for industry. The science is 
there. The engineering is there. The reliability is there. 


You’ll be interested in the accuracy, the speed, the in- 
spection and production savings. Contact a Cutler-Ham- 
mer sales office, check the publication inquiry number, or 
mail the coupon today for complete information. Gaging 
inquiries will be handled by gaging specialists. 


WHAT’S NEW? ASK... 


CUTLER-HAMMER 


AIL Division, Deer Park, L. 1., New York 


Send FREE literature on [_] Type 170 MICROfro/ (] Type 160 MICROtro/ 
[_] METROsurf [1] INCHWORM 


Please check [_] Send literature only (] Have a representative contact me 
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Company____ 


Address____ 








City 





SAVE SPACE, SAVE WEIGHT, 





SAVE MONEY! 





There’s a difference, as you can see! The 10-groove 
D-section sheave in the foreground is replaced with 
the narrow 8-groove 5-V Dyna-V sheave on the line 
shaft. Same power, in a far more compact installa- 
tion, with a $477 difference in price. And big future 
Savings in belt replacement costs! 

Everyone is going Dyna-V! Thousands of in- 
Stallations reveal that Dyna-V performance is even 
better than promised when we first introduced this 
new compact drive. In medium and high horse- 
power ranges, savings go as high as 30%! 


Dyna-V can handle 3 times as much power in the 
same space. Dyna-V Sheaves decrease shaft over- 
hang, increase bearing life. And Dyna-V Belts 
possess a// premium qualities. Conditions requiring 
static conductivity or resistance to oil, moisture and 
heat are met by Dyna-V’s one grade—the finest. 
Ask your Dodge Distributor, or write us for com- 
plete drive bulletin. Dyna-V Drives are available 
for capacities from 1 to 1500 hp. 

Dodge Manufacturing Corporation, 100 Union St., Mishawaka, Ind. 


IGE 


of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, your local Dodge Distributor. Look under “Dodge Transmissioneer” in 
* the white pages of your phone book. Factory trained by Dodge, he can give you valuable assistance. 
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Before you buy your next JIG BORER 
insist on these 10 VITAL MUSTS 


1...must have linear and geometric accuracy 

The 4 holes shown were bored on the No. 3 Moore Jig Borer. 
They were then ground on the No. 3 Moore Jig Grinder. 
This illustrates the exactness of location of Moore’s master 
lead screws. The locations were measured by 5 men on the 
Moore Universal Measuring Machine (initials). All geom- 
etry tolerances are held to much less than .0001”. Depend- 
ability of positioning, once set, is assured by our non-influ- 
encing table and saddle clamps...no more than .000010” 
movement from clamping. 

2...must be built for long life 

Hardened ground and lapped wear parts: 

(1) Quill support bushings 

(2) Nitralloy Quill 

(3) Hardened Spindle 

(4) Hardened V-Ways and Flat-Ways 

(5) Nitralloy Lead Screws 

3...must offer fast settings 

15 Holes in 744 Minutes—This job demonstrates the rapid- 
ity and accuracy of Moore’s method of lead screw settings 
..as well as our quick tool change and ability to duplicate 
hole size. Holes in this plate have been spotted and drilled 
in one operation and bored to a “tenth” in the second op- 
eration. Consequently, the operator must move the table to 
hole location 30 times. One tool change; job complete in 
715 minutes, or 30 seconds per hole. 

4...must provide fast tool change 

The Moore Shank, if removed and replaced, will repeat hole 
size on any diameter. This Shank is recognized as the fastest, 
most accurate system of changing tools in a jig borer. Tool- 
room application, with variety of hole sizes, requires con- 
stant tool-changing. Quick tool-changing is also a “must” 
on production jobs. 

5...must have fast spindle speed changes 

Just as you operate the accelerator of your car to increase 
or decrease speed, so here by a push of the button on the 
control panel you get exactly the speed you want...and can 
read it easily on the tachometer. There are no auxiliary 
back gears, switches or levers to be concerned about. 

6... must be rugged for heavy cuts 

This photo shows hole hog in use, increasing 144” hole to 
21,4” in a single cut. Six additional cuts of approximately 
3.” each will increase this 21” hole to 5”. 

7...must be sensitive for small holes 

Standard .013” drill held in 14” capacity chuck. Drill held 
The “musts” listed on this — short, no spotter used. 

page are among the features 8... must be simple to operate 

of the new No. 3 Moore Jig The position of the table is accomplishe ed by two master __ 
Borer, which locates and lead screws .100” per turn, .001” per line, .0001” reads"@n_ 
bores holes to less than a the vernier. The scale counts the turns, being graduated in 
“tenth”. We will gladly send 10 lines per inch. Repeat settings can easily be made with 
you an illustrated brochure, the naked eye to ten millionths (.000010”) 

upon request. 9...must have full line of cutting tools 


Moore Special Tool Company, Inc. 10... must have full line of hole-location accessories 
738 Union Avenue There is no job that cannot be done efficiently with our 
Bridgeport 7, Connecticut standard stock of cutting tools and accessories. 


ONLY < a? CAN OFFER THIS COMPLETE PACKAGE OF PRECISION 





ey ) dt MOORE UNIVERSAL 
I Locates and grinds holes 7] MEASURING MACHINE 
to less than a “tenth” i! to less than a “tenth” Measures to 


en Locates and bores holes 


one-third of MOORE 

a “tenth” ROTARY TABLE 
Divides the circle 
to less than 2 sec. 
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Surprise 

STARTING THIS MONTH Allis-Chalmers 
is painting its lift trucks yellow in- 
stead of orange. Yellow has grad- 
ually developed “international iden- 
tification with safety,” says the A-C 
announcement. 


Common Problem 


SOVIET SCIENTISTS are having trou- 
ble keeping up with developments. 
A report published by the Institute 
of Scientific Research in the USSR 
says that scientists are now spending 
half their working hours reading. 
They spend about 35% of their time 
on experimental research, the rest 
(in addition to reading) goes to 
writing and conferences. 

This sounds much like the US, ex- 
cept that we suspect the US scientist 
spends a little more time in com- 
mittee meetings and a little less time 
reading. 

And we might add that all the 
organizations that write reports 
(which have to be read) complain- 
ing about the time people have to 
spend reading seem to lose sight of 
the fact that reading is just about 
the fastest method of acquiring 
knowledge that has ever been de- 
vised. 


Accident 

AEROJET-GENERAL researchers dis- 
covered that when a rocket engine 
failed to fire in a recent test it was 
because the mascot had mistaken the 
ignition mechanism for a fireplug. 
This intelligence, which was report- 
ed by the Wall Street Journal em- 
phasizes that the problems we 
enccunter as we enter the space age 
will multiply in all direetions. Let 
us hope it can be solved by retrain- 
ing the mascot. 


Antidotes 


It’s NOT REALLY for shop use, but it’s 
practical and the editors of this mag- 
azine are noted for their low resist- 
ance to practical ideas. We’re talk- 
ing about a list of antidotes for 
poisons designed to be pasted on the 
inside of the door to your medicine 
chest. While the list covers such 
exotic things as strychnine, it also 


Talking Shop 





includes all the things like rubbing 
alcohol, ammonia, and iodine that 
your children might drink by acci- 
dent. Come to think of it, if you keep 
poison for moles around, you prob- 
ably have strychnine in the tool shed. 

The handy list is distributed by the 
Lees-Bradner Co, and if you circle 
item 50 on the Reader Service Card 
we will ask them to send you a copy. 


Young Reader 


THE Youngstown Vindicator recent- 
ly ran an article about the Melvin- 
Lloyd Co, a 50-year old machine shop 
in that city. The president is George 
Lloyd, 84, the vice president is Gal- 
braith Melvin, 82, and the secretary 
is Margaret Lloyd, tactfully de- 
scribed as in her late 70’s. The news- 
paper describes the office furniture as 
ancient, but says the shop glistens 
with fine machine tools. 

The story reports that one of 
“Lloyd’s earliest memories is being 
sent to the corner magazine and 
newspaper shop for copies of the 
AMERICAN MAcHINIisT for his father. 
He has never missed reading a copy 
of this magazine since his boyhood 
days.” We don’t have many sub- 
scribers left who remember those 
19th Century days when you could 
buy AM onthe newsstand. Nowadays 
you have to subscribe and we’re de- 
lighted that Lloyd made the transi- 
tion. The story makes him sound full 
of young ideas and we hope we’ve 
played a part in keeping him up with 
the changing times and methods of 
metalworking. We try. 


Computer Boom 

THERE WERE 4927 commercial digital 
computers in use in the U S at the 
beginning of the year, according to 
Data Processing, with 6453 more on 
order for delivery by the end of next 
year. They include 51 models built 
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by 20 different companies. In 1957 
there were 816, so the increase has 
been more than six times in four 
years. 


Watch That Power 


“ABSOLUTE CONTINUITY of electric 
power” is essential in the modern 
industrial plant with its automatic 
and continuous processes. So said 
two speakers at a recent AIEE meet- 
ing. RJ Dikeman, Jr and R M Shoop, 
urged a periodic verification test of 
every protective device (relays, cir- 
cuit breakers, motor overload relays, 
and other switchgear) in the plant 
to be sure they are in good shape. 


Added Service 


TAPE PREPARATION service is being 
offered by one machine-tool dis- 
tributor. Marshall & Huschart Ma- 
chinery Co, Chicago, offers this 
service so that small shops that don’t 
have space or facilities for tape prep- 
aration can still take advantage of 
numerical control. First customer is 
a small mold shop that has bought a 
Bickford precision drill with tape 
table. 

Because small job shops are often 
the plants that can use numerical 
control most effectively, this is an 
approach that makes a lot of sense. 
Credit Frank Habicht, president, of 
Marshall & Huschart with a good 
idea. 


Call Us 


WHILE WE’RE PASSING out kudos for 
new ideas of suppliers to help pro- 
duction men, let’s credit Miller Fluid 
Power with an original service ap- 
proach. The company issues “Call 
Us Collect” cards which entitle the 
holder to call collect from anywhere 
in the U S or Canada for information 
or service on his hydraulic equip- 
ment. @ 





Practical Ideas 





Fixture Does Double Duty 


When tooling up for a short run on some cast-iron 
housings, we saved a lot of time and money by mak- 
ing the second-operation lathe fixture serve as a drill 
jig also. 

After facing and boring one end, we faced and bored 
the second end by clamping to a faceplate fixture and 
locating on a plug. Into this fixture we inserted reg- 
ular drill bushings to suit the three flange bolt holes 
and the dowel hole. Three equally spaced buttons were 
pressed into the fixture to serve as work rest points 
directly under the clamps. 

When the run was finished on the lathe we removed 
the fixture and took it over to the drillpress where 
it served as a jig plate. Parts were held in the drill- 
press vise, and the plate was clamped to them with 
the built-in clamps. 

Roger Isetts, Kenosha, Wis 





Precision Holes Jig Ground 


in Plate Glass 

Drilling through plate glass is no 
trouble, but it becomes a problem 
when the holes have to be held to a 
diameter of 0.1875 in. plus or minus 
0.0001, and located within a toler- 
ance of plus or minus 0.0002. We had 
this condition with some printing 
jigs used in making printed-circuit 
boards, and here’s how we solved 
the problem. 

First we drilled the holes 1/32 in. 
undersize, using a commercial water- 
cooled diamond abrasive tube in a 
vertical milling machine. Then we 





supported the work on parallels set 





in a pan of water on the table of a 





jig grinder, so it was completely sub- 
merged. We clamped it with ordi- 
nary strap clamps set outside the pan 
and bearing on rubber pads. In this 
way we found that we can produce 
clean, true holes with a small grind- 
ing wheel without any chipping or 
shatttring. It is possible to remove 





This 





Precision Expanding Mandrel 
Centralizes Automatically 


rma 


Boll retoiner 
sleeve | 
/ 


inexpensive and easy-to-use 


as much as 0.005 in. in one cut. 
E DiGiandomenico, Broomall, Pa 




















expansion device simplifies the awk- 
ward inspection problem of trying to 
gage the surface of a part in relation 
to its bore diameter. It will center 
the work very accurately but is not 
intended to be used as a work driver 
during machining operations. 

The unit may be made up for use 
on a surface plate or between bench 
centers. If the bore is large, it may 
be better to back up each contact 
ball with one or more balls of equal 
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diameter, rather than to use larger 
balls. If the bore length is too short 
to permit the use of a compression 
spring between the pressure balls 
they can be linked together by a ten- 
sion spring and positioned on the op- 
posite side of the contact balls to that 
shown in the illustration. 

E W Swanson, Jr, San Jose, Calif 





Handy Oiling Pad 
Every toolmaker knows the impor- 
tance of wiping surface plates and 
other precision surfaces with an oily 
rag before putting them back into 
storage. The trouble is that an oily 
rag is not always available, nor is a 
can of light oil. I get around this 
by keeping this little oiling pad in 
my toolbox. It is just a strip of felt 
rolled up and inserted into a small 
ointment can, and saturated with 
light oil. The cover keeps the oil 
from drying up or messing up the 
inside of the toolbox. To use it, re- 
move the cover and rub surfaces with 
the projecting edge of the pad— 
don’t remove it from the box. 

H J Gerber, Stillwater, Okla 
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Practical Ideas 





Special Fixture Aids Disk Turning 










































































This fixture is quite easy to make and has proved in- 
valuable for loading and positioning the 12-in. diameter 
aluminum disks that we had to turn on the OD. 


The shouldered plate A is held in a standard chuck. 
The shaft B carries the plate C and is a sliding fit in 
the bore of A. It is prevented from rotating by a pin 
in a key slot, and is spring loaded. The shank D fits in 
the tailstock and carries the plate E on a bronze bush- 
ing backed up by a ball thrust bearing. 

The loading nest consists of a plate F carrying three 
equally spaced dowels G. It rides on the shank of E 
on a bronze bushing and is prevented from rotating or 
moving axially by two rods H attached to a collar I 
which is secured to the tailstock housing by setscrews. 

In operation, a bandsawed disk is placed in the nest 
formed by the dowels and the tailstock quill is ad- 
vanced toward the spindle. The plate E pushes the 
work into contact with plate C, where it is held by 
spring pressure. As the quid] continues to advance, the 
work is pushed clear of the nest until plate C bottoms 
against plate A. Tailstock pressure then grips the 
work solidly between plates C and E, and the OD of 
the work can be turned to size, without any interfer- 
ence from the guide pins. 

H Koslow, Bronx, NY 





Toggle Fixture Replaces Press 


We had to produce several million 
assemblies consisting of a _ short 
length of tubing around which were 
wrapped the two arms of a U-shaped 
aluminum extrusion. To do the job 
as quickly and economically as pos- 


Hjalmar Dahl, 
Sweden 


back faces of the jaws and reduce 
the load on the pivots. 
Upplands Vasby, 


Shim Protects Punches 

When slugs do not eject properly 
from a die, either because of tum- 
bling or through improper clearance, 
it usually means a broken punch. To 
prevent this, drill a hole in the shoe 
large enough to clear the head of 





the punch, and insert a shim of soft 





sible, we made up an air-operated 
toggle fixture that was much less ex- 





steel between the shoe and the punch 
holder. The thickness may vary be- 





pensive than a set of dies and ac- 
tually did a better job. In addition, 
it avoided tying up a press that could 
be used to better advantage on other 
jobs. 

The body is a casting, roughly in 
the shape of an I-beam and with a 
strong supporting rib at the rear. An 
air cylinder is mounted on the top 
flange, and a slot is cut in the lower 
flange to act as a nest for the ex- 
trusions. The jaws pivot on heavy 





shoulder screws tapped into the 
web, and their upper ends are con- 
nected by a pair of toggle links. The 
screw connecting these links has a 
short projection on its rear end that 
slides in a slot milled in the face of 
the web. 

The end of the piston rod bears 
directly on the knuckle of the toggle, 
and two springs are provided to open 
the jaws when the piston is retracted. 
Two support pins serve to guide the 








tween about 1/32 and 1/16 in., de- 
pending upon the size of the punch. 
Then, if excessive pressure occurs as 
a result of packed slugs, the punch 
head will shear through the shim 
and into the clearance hole, and will 
not be broken. This idea will work 
on ordinary piercing punches, as well 
as on those of irregular outline when 
held in a split holder. 
B Schneider, W Orange, NJ 















































American Machinist/Metalworking Manufacturing + September 18, 1961 





Practical Ideas 





Modified Clamp 


Eases Operation 

On a milling operation the work was 
clamped by a number of cam-type 
clamps. There was a wide tolerance 
on the thickness of the work and, 
on the thicker pieces, it was difficult 
to pull the eccentric down far enough 
to obtain a positive lock. We solved 
the difficulty, as shown in the draw- 
ing, by cutting a deep slot in the 
cam. This permitted the lower sec- 
tion to spring slightly, while still 
retaining sufficient tension to clamp 
the work securely. 

L Kasper, Philadelphia, Pa 
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T-lron Holds Vise 

We have found this movable vise 
support very useful for holding long 
or odd-shaped parts for welding or 
other operations. The vise is bolted to 
the web of a piece of heavy T-iron 
that is clamped to a steel building 
column or an upright pipe support. 
By loosening the clamp, the vise can 
be raised or lowered cr swiveled 
around to accommodate the work to 
be held. 

Harry J Miller, Sarasota, Fla 


Air Improves Fan Cooling 
Electric fans in our p!ant are mount- 
ed on columns inside the building, 
and in really hot weather about all 
they do is push around the already 
overheated air. Under those condi- 
tions, employees became increas- 
ingly uncomfortable, and production 
dropped. 

We could not increase the num- 
ber of fans because the wiring would 
not stand the increased load, so we 
hit upon this idea of making them do 
a better iob. Across the front of each 
wire guard we soldered a length of 
copper tubing, closed at one end and 
perforated with a number of 1/16-in. 
holes facing outward. To the open 
end of the tube we attached a length 
cf rubber air hose equipped with a 
snap-on connection. 

Now, when the weather gets un- 
bearable, we connect the hose to the 
shop compressed-air lines, and the 
fan supplies cool air. Of course, this 
increases our air consumption but 
the cost is negligible as compared to 
the increased shop efficiency. 

Fred Lettino, Long Island City, NY 
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There are problems and troubles a-plenty, 
Wherever you work in the shop, 

But the man who finds simple solutions 
Is the one who comes out on the top. 


But you've got to tell others about them, 
You can’t keep them all to yourself, 
And here is the place you can do it, 
And You'll be collecting the pelf. 





PRODUCTION MANDREL MOUNTS IN LATHE SPINDLE 
Was the winning entry in the June 26, 1961 issue. 


The $25 prize is awarded to: 
Willard Keehn, Downey, Calif 


AN EXTRA $25 will be paid for the best 
Practical Idea in each issue of American 
Machinist/Metalworking Manufacturing. All 
items appearing on the Practical Ideas pages 
are eligible. In case of a tie, duplicate prizes 
will be awarded. 


PAYMENT—will be made as soon as tabula- 
tion is completed, and is in addition to the 
regular rate for the item published. 


JUDGES—are a group of American Machinist / 
Metalworking Manufacturing readers who 
select articles they prefer in a particular is- 
sve. The group changes entirely with each 
issue and thus represents a true cross-sec- 
tion of readers. Their decision is accepted 
by the editors, 
as final in each case. 


without reservation or bias, 


American Machinist/Metalworking 


REQUIREMENTS—Items must be submitted by 
the originator on an exclusive basis. Do not 
worry about your shortcomings as an author, 
draftsman, or photographer—every item will 
be edited in accordance with AM/MM stand- 
ards, and readers will judge only the finished 
product—in terms of its usefulness to them. 


WHO MAY ENTER—Anyone may enter except 
employees of McGraw-Hill Publishing Co Inc, 
and those of advertising agencies or depart- 
ments. Suggest to your employees that they 
submit ideas. 


HOW TO ENTER—Send all entries to: Practical 
ideas Editor, American Machinist/Metalwork- 
ing Manufacturing, 330 W 42nd St, New 


York 36, NY. Please make sure that your 
name and address are included. 
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Stanley Works, New Britain, Conn, has 
appointed Hoyt C Pease to the newly 
created post of vice president, manufac- 
turing. Mr Pease has been a vice presi- 
dent of the firm since 1951 


Borg Warner Corp, Chicago, has 
elected James F Beré president and 
general manager of the Borg & Beck 
Division to succeed Harold Nutt, 
named chairman and chief executive 
officer of the division. Mr Beré was 
previously associated with Axelson 
Manufacturing Co, Los Angeles di- 
vision of US Industries, as president 
and general manager. 


Ipsen Industries, Inc, Rockford, I], 
has named Charles W Brunstetter 
general manager. He joined the com- 
pany in 1960 and has been respon- 
sible for the development of the 
Refractory Metals Division, serving 
as division manager. 


Ohio Crankshaft Co, Cleveland, has 
elected Richard S Sheetz executive vice 
president. He was formerly manager of 
Westinghouse Electric’s Springfield, Mass, 
plant 


R D Wood Co, Florence, NJ, manu- 
facturer of large hydraulic presses, 
has elected Fred W _ Stakelbeck 
president and chief executive officer. 
He succeeds Warren A Brown who 
will serve as board chairman. Prior 
to joining Wood, Mr Stakelbeck was 
executive vice president of North 
American Smelting Co, Wilmington. 


Miniature Precision Bearings Inc, 
Keene, NH, has elected Robert E 
Gengenbach vice president and gen- 
eral manager of the Split Ball Bear- 
ing Division. He has been general 
manager of SBB since Jan 1960. Wil- 
liam A Russell has been appointed 
vice president, marketing, of the 


Michigan Tool Co, Detroit, has appoint- 
ed F W Sorensen manufacturing man- 
ager of the Cone-Drive Gears plant in 
Traverse City 


company. Mr Russell was previously 
manager of field sales at Norton Co. 


Bendix Corp has announced that 
Charles E Heitman Jr, a vice presi- 
dent and member of the administra- 
tive committee, has been assigned 
new executive responsibilities for 
the corporation’s Cleveland Instru- 
ment Co, Micrometrical Manufactur- 
ing Co, and the Industrial Controls 
Section. Mr Heitman will continue 
to have jurisdiction over the Bendix 
Products division—automotive sec- 
tion, and the Sheffield Corp and its 
associated companies. The three di- 
visions previously have been under 


the direction of Louis Polk, a Bendix 
(Continued on p 224) 


Franklin Institute awards Edward Longstreth Medals... 


Eugene C Clarke (left), Henry A Weyer (center), and Robert L 
Alcorn Jr of Chambersburg Engineering Co, Chambersburg, 
Pa, will receive Edward Longstreth Medals from the Franklin 
Institute at Medal Day ceremonies Oct 18 for their method 
of forging metal into parts by use of the Impacter, a horizon- 
tal forging hammer based on the counter-blow principle. Mr 
Clarke headed the company from 1931 until 1956 and serves 


now as a director; Mr Weyer is chief engineer, and Mr Alcorn 
is research engineer in charge of the company’s product devel- 
opment activities. The Longstreth Medal, established in 1890, 
is awarded by the Institute, a 137-year-old scientific and 
educational organization, for inventions of high order and for 
particularly meritorious improvements and developments in 
machines and mechanical processes 
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WESTINGHOUSE 
BOOSTS STAINLESS PART 
PRODUCTION 31% WITH NEW 

FREE MACHINING UNILOY 








The Westinghouse Standard Control Division at Beaver, applications formerly calling for Type 303 stainless steel 
Pa., compared New free machining Uniloy 303MA‘* stain- at this plant. 
less steel with regular Type 303. The part—a close Cut your production costs! Order New Uniloy 303MA 
tolerance spring end support for circuit breakers and con- at your nearest Universal-Cyclops steel service center or 
trol equipment—was machined from 4-inch stock. Here sales office. Ask for your copy of the “Uniloy 303MA” 
are the production line results: brochure. 
AISI Type 303 New Uniloy 303MA 
Spindle Speed 890 1180 
tee : UNIVERSAL 
No. Pieces per Hour 110 144 
Tool Life Form tool sharpened Form tool sharpened Y x Tes 
3 times every 8 hours once every 6 hours 

New Uniloy 303MA also machined cleaner and smoother Ba Pind ain oP ate bate bad ae “f 

to produce higher quality parts. It is now specified in all ; ‘ 


*U.S. PATENT NO. 2,900,250 STAINLESS STEELS / TOOL STEELS / HIGH TEMPERATURE AND REFRACTORY METALS 
CIRCLE 348 READER SERVICE CARD 








New Materials 





Vapor-Diffused Coatings Reduce 


Corrosion at High Temperatures 
Protective coatings applied by a 
vapor diffusion process are said to 
actually alloy with the base metal 
surfaces to give them extreme high 
temperature corrosion § resistance. 
According to the manufacturer, even 
nickel and cobalt base alloys that are 
normally used for high-temperature 
service because of their high-tem- 
perature corrosion resistance benefit 
from the coatings. Cobalt base mate- 
rials show excellent resistance up to 
2200 F, nickel base alloys up to 1800 
F. The coatings, which were devel- 
oped by Deutche Edelstahlwerke A 
G in Germany, are produced under 
license in this country by Misco Pres 
cision Casting Co. 

Since the coating is diffused onto 
the surface, it faithfully follows sur- 
face irregularities and will coat crev- 
ices, undercuts, and blind holes with- 
out difficulty. In addition, the con- 
tinous coatings will not chip, peel, 
or spall and are devoid of porosity. 

Tests of the process included low 
carbon steel parts exposed for 100 
hours at 1500 F. The parts showed 
less than one percent of the oxdiation 
of uncoated metal. Fatigue resistance 
is also said to be improved by the 
coating and in one test Inco 100 
nickel base alloy withstood over 
34,000 cycles at 1500 F—a 30 percent 
increase over uncoated alloy speci- 
mens. 

Misco Precision Casting Co, Div of 
Howe Sound Co, 124 Gibbs St, White- 
hall, Mich 
MORE DATA? Circle 95, 


inside back cover 


Laminated Titanium Shims Have 
High Tensile Strength, Low Weight 


Low weight laminated titanium 
shims fulfill high tensile strength 
requirements, and have the same 


peelability as conventional material 
shims. The shims are made in much 
the same way as stainless, aluminum, 
or brass shims with multiple 0.003- 
in. layers of titanium plastic-bonded 
to each other. If desired by the cus- 
tomer a thicker sheet of titanium 
can also be bonded to the shim. 
Laminated Shim Co, Inc, Glen- 
brook, Conn 
MORE DATA? Circle 96, inside back cover 


STAINLESS STEEL STRIP with a highly 
reflective finish called Unibrite is pro- 
duced by buffing the strip at the pro- 
ducing mill. The strip has a reflective 
surface on both sides and is said to 
maintain consistency of finish, color 
and shading from coil to coil—Uni- 
versal Cyclops Steel Corp, Bridgeville, 
Pa 

MORE DATA? Circle 97, inside back cover 


Weld-Through Rust Inhibitor 
Protects Prepared Weld Joints 


Deoxaluminite protects high-tensile 
and stainless steels from corrosion 
from the time weld joints are pre- 
pared until they are actually welded. 
In addition, according to the manu- 
facturer, the compounds deoxidizing 
action minimizes the possibility of 
any pores in the weld which may be 
due to corrosion products. 

In a special application, Deoxalum- 
inite has been proven effective in use 
by nuclear-powered electric gener- 
ating stations where all welds are 
subject to 100% X-ray. It’s deoxidiz- 
ing action will even make welding 
easier and improve joint soundness 
on lightly rusted steels. 

Special Chemicals Corp, 
Water St, Ossining, NY 


MORE DATA? Circle 98, 


100 S 


inside back cover 


American Machinist/Metalworking Manufacturing * September 18, 1961 


Stainless Steel Dowel Pins 
Available Right Off-the-Shelf 


Stainless steel dowel pins—in sizes 
from 1/32 to %-in. dia in increments 
of 32nds and 64ths with a tolerance of 
+0.0002—are available off-the-shelf 
in minimum or large quantities. Type 
416, 420, 440, and drill rod pins 
(hardened and ground to specifica- 
tions) are manufactured to MS print. 

Special diameters, lengths, cham- 
fers, bevels, materials, heat treat- 
ments, and finishes can be ordered. 

Star Stainless Screw Co, 699 Union 
Blvd, Paterson 2, NJ 


MORE DATA? Circle 99, inside back cover 


New Impregnating Material Gives 
100%, One-Application Recovery 


X-100 impregnator, called a new con- 
cept in impregnating material by its 
manufacturer, gives nearly 100% 
casting recovery with only one ap- 
plication in cases where two or three 
impregnations were previously used. 
It contains fillers equal in dimension 
to the porosity in a porous casting. 

These fillers, like the porosity, pro- 
gressively increase in quantity as 
they decrease in size from a compar- 
ative few at 0.0016 in. down to.a 
large quantity at 0.000,004 in. The 
fillers are inert, and will not stain 
metal. 

Also, because the mineral has rela- 
tively low specific gravity and ex- 
treme fineness, sludging of the hot, 
diluted impregnator is substantially 
decreased during use. 

Test data indicates that this new 
product greatly improves sealings of 
castings impregnated by pressure 
autoclave, vacuum-pressure auto- 
clave, long-period immersion at at- 
mospheric pressure, and combined 
pressure sealing and testing. 

Frederic B Stevens, Inc, 1800 18th 
St, Detroit 16, Mich 
MORE DATA? Circle 100, inside back cover 





Ger TE BEST 


ADAMAS 


«2. removes more metal, 
at lower cost, than any other 


milling cutter 


PATENTED 


PROVE IT TO YOURSELF!...COMPARE THESE FEATURES... 





Only DEX-A-MILL gives you the five neces- 4 va 7 
sary design features that add up to “ Per] CHECK THESE COMPETITIVE MILLING CUTTERS 


formence. You get: 2X Amni|e|clp|e|Fle;uli|s|K/elm[n 








Two-piece heat treated alloy steel construction— 
y vi |jvl |v v 


permits accurate grinding of insert seats . . . giving 


better control of runout. 





A carbide anvil for rigid insert support. Best pro- 


tection for cutter body. 





A lock mechanism in front of tip. No wedge screw- 


holes in body to become damaged. 





A chip deflector—to protect body from erosion 


by chips. 





Full flank seating of insert sides rather than line ™ 















































or edge contact. 





@ Arrange for a comparison test in your plant .. Write or phone today 


it has the “LOWEST COST PER TOOTH” of any throw- Dies, wear Parts 
Dex-A-Toot 
Dex-A-Mill 


CORPORATION 
KENILWORTH, NEW JERSEY 


DEX-A-MILL COSTS LESS, TOO! Tungsten aaa oa 1 Aauaas ADAMAS carer 
wee 


away insert milling cutter. 





PROGRESSIVE CARBIDE USERS SELECT BY Performance ...n ort HABIT?! 
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NEW MATERIALS 





DELRIN 150 acetyl resin now comes in 
strip form, in 2, 4, 6, and 8-in. wide 
coils. It ranges in thickness from 0.020 
to 0.070 in.—A L Hyde Co, Grenloch, 
NJ 

MORE DATA? Circle 101, inside back cover 


Cleaning Solvent Twenty Times 


Less Toxic Than Carbon Tet 
Called V-Sol, this new industrial 
cleaning solvent is said to have up to 
20 times less toxicity than carbon tet- 
rachloride. The manufacturer states 
that it is non-flammable and can be 
used safely for all applications, in- 
cluding confined areas. 

V-Sol is recommended for remov- 
ing oil, grease, wax, and tars from 
hand tools, sheet metal, machine 
tools and components, tubing, and 
other metal products. It is suitable 
for dip cleaning, cold cleaning, and 
bucket cleaning. 

For dip cleaning, V-Sol is furn- 
ished in a portable five-galion con- 
tainer that is fitted with a metal tray 
that can be readily raised or lowered. 
In addition to this dip pail, the sol- 
vent is available in standard one- 
gallon cans and 55-gallon drums. 

Speco, Inc, 7308 Associate Ave, 
Cleveland 9, Ohio 


MORE DATA? Circle 102, inside back cover 


Enthone Rustproofing Oil Gives 


Lasting Protection, Low Dragout 
Improved rust protection for steel 
surfaces is said to be given by Entek 
RPO-12, a thin organinc liquid which 
is designed to give temporary rust- 
proofing to parts in process between 
manufacturing operations, in storage, 
or in shipment. 

Plain carbon steel dipped in full 
strength RPO-12 will withstand 40 
hours exposure to salt spray or more 
than 45 days exposure to tropical 
humidity tests (100% humidity at 
100 F). 

Applied by dipping, spraying, 
brushing, or tumbling, the liquid dis- 


places any water on iron or steel with 
a thin rust-inhibiting film. The low 
viscosity of RPO-12 gives it easy 
drainage and results in low drag-out 
losses. 

Price of the liquid starts at $1.80 
per gallon in lots of five 55-gallon 
drums. 

Enthone Inc, 
Haven 8, Conn 


MORE DATA? Circle 103, inside back cover 


442 Elm St, New 


Alcoa’s Mill Line Now Includes 


Hollow Screw Machine Stock 
Two new items added to Alcoa’s mill 
product line are hollow screw ma- 
chine stock and mechanical tube. 
These are said to offer economy in 
machining operations because they 
have reduced cost, and may be ma- 
chined rapidly with less scrap and 
fewer chips. 

Using either stock eliminates drill- 
ing and boring, thus reducing ma- 
chining time. . 

The hollow screw machine stock 
is produced for use on high-speed 
automatic screw machines for parts 
which require close tolerances. It is 
available in alloys 2011-T3, 2011- 
T4511, 2017-T411, 6262-T6511, and 
6262-T9, in 39 outside diameters from 
one through four inches, and in 11 
wall thicknesses from 3/16 through 
14 inch. 

The mechanical tube is suitable for 
general machining operations—such 
as lathe work, milling, and similar 
cutting methods—not running at the 
high speeds characteristic of auto- 
matics. It is available in alloys 2024- 
T4, 6061-T6, and 7075-T6, in 47 out- 
side diameters from 1% through 12 
inches, and 11 wall thicknesses from 
¥% through one inch. 

Aluminum Co of America, 725 
Alcoa Building, Pittsburgh 19, Pa 


MORE DATA? Circle 104, inside back cover 


Spatterproofing Compound 
Quickens Post-Weld Cleanup 


Completely water soluble and ready- 
mixed, company’s new spatterprcof- 


ing compound—which is _ applied 
with a brush prior to welding—pre- 
vents spatter from adhering to areas 
surrounding the weld zone. Com- 
pany says that it contains no oils, 
varnishes, or other vo'atile sub- 
stances; is non-toxic; will not burn, 
smoke, or flake; causes no fumes or 
odor; provides a protective coating 
on any metal surface where a 
smooth, even appearance is needed. 

Because it is effective wet or dry, 
this compound can be applied hours 
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prior to welding. After welding, 
spatter in treated area wipes clean 
with a dry cloth and surface is im- 
mediately ready for painting. 

The compound, which is available 
from stock in 1, 5, and 55-gallon 
containers, is priced at $3.40 per gal- 
lon. One-fourth pint sample supplied 
upon request to company. 

Cleanweld Products Co, 9220 S 
Atlantic Blvd, South Gate, Calif 


MORE DATA? Circle 105, 


inside back cover 


Highly Reflective Sheet Material 
Can Be Bent, Drilled, Punched 


Dynasyl—which consists of metal- 
lized polyester plastic film perman- 
ently bonded to aluminum sheet 
with a high-strength, rubber-based 
adhesive — can be bent, drilled, 
punched, crimped, or formed. It is a 
highly reflective optical finish reflec- 
tor sheet designed for use as lighting 
reflectors and decorative trims. 

The material will withstand a tem- 
perature of 275 F over an extended 
period of time, and its optical finish 
gives money savings in lighting sys- 
tems through controlled light from 
lower power sources. The reflective 
surface is not impaired, even when 
the Dynasyl undergoes extreme de- 
formation. 

The reflective material, and em- 
bossed types of the material, can be 
produced in sheet form in virtually 
any size from 0.015 to 0.090 metal 
gages, the company says. 

Chemical Div, Goodyear, Akron 
16, Ohio 


MORE DATA? Circle 106, inside back cover 


Conductive Epoxy Adhesive 
Comes With Three Hardeners 


Conap 1225 conductive epoxy ad- 
hesive, claimed to be the first mod- 
erately priced material of this kind, 
is filled with silver and, when cured, 
yields a volume resistivity of 0.01 
ohm-cm at 25 C. Three different 
hardeners are offered to increase the 
epoxy’s versatility. 

One of these is for curing the 1225 
base at room temperature, one pro- 
vides long pot life, and one is de- 
signed for operations at elevated 
temperatures. Water absorption after 
24 hours is 0.1% and shrinkage dur- 
ing cure is 0.15%. 

For evaluation purposes, the com- 
pany offers a kit containing one 
pound of the 1225 base and the room- 
temperature hardener. Price of this 
kit is $15, fob. 

Conap, Inc, 184 E Union St, Alle- 
gany, NY e 
MORE DATA? Circle 107, inside back cover 
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FWD Fire Engines feature power and traction 
on all four wheels to assure maximum fire- 
fighting reliability ... they go where the fire is. 


VR-65 TRIPLES TOOL LIFE ON FWD 


FRONT AXLE BALL ASSEMBLIES 
BS Increases tool life 300% § Speeds cutting 200% 
DY) Eliminates lapping and polishing 


Cutting the spherical radius of FWD’s front axle ball assemblies 
imposed four difficult machining conditions — (1) a drop from 
900 to 450 SFM, (2) two interrupted cuts, (3) a 63 micro-inch, or 
better, finish requirement and (4) a Brinnell hardness of 230-270. 
The superior edge strength of VR-65 has more than met these 
tough conditions. This is why FWD Corporation, Clintonville, 
Wisconsin chose V-R. It is why more and more plants are making 
V-R their first choice. To learn how V-R’s complete line of 
cutting tools can help you, call your V-R man today. 
VASCOLOY-RAMET CORPORATION, 

822 Market Street, Waukegan, Illinois. 


W-Fe FIRST CHOICE of more and more plants 


C-859 
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New Shop Equipment 





LeBlond Introduces Two Heavy-Duty Lathes 
With Extra-Wide Beds and 40 hp Ratings 


Two new 40 hp lathes are part of 
the manufacturer’s program of re- 
designing the entire line of lathes. 
The lathes, suitable for ordnance and 
heavy machinery shops, have extra 
wide beds for heavy-duty service. 
Size NF 2516, which has a 25-in. 
swing over the bed and a 16-in. 
swing over the cross slide, has a 
2234-in. wide bed; size NF 3220 has 
a 24%-in. wide bed. 

Both lathes have 36 spindle speeds 
in three ranges from 10 to 1300 rpm 
and both offer 60 feed and thread 


changes with standard feeds rang- 
ing from 0.0045 to 0.269 in. 

Spindle speeds are selected with 
an all-spur-gear drive that operates 
with only the gears and shafts that 
are transmitting power in motion, 
thereby reportedly giving the lowest 
possible power loss and maximum 
efficiency. Bed ways are hardened 
and ground and replaceable. 

The R K LeBlond Machine Tool 
Co, Madison and Edward Rds, Cin- 
cinnati 8, Ohio 
MORE DATA? Circle 


51, inside back cover 





Michigan Tool’s Optical Checker 


Works Like 360-Sided Polygon 


The Milichex Model MQX-3600, a 
multi-purpose tool for optically 
checking alignment and angular 
spacing in any multiple of full de- 
grees, is in effect a 360-sided optical 


polygon. The instrument, which is 
said to replace any conventional 
multi-sided polygon divisible into 
360 degrees, is accurate within %4 
sec of arc (12 millionths at a 20-in. 
dia). 

When used with an autocollimator 
or similar optical sighting device, the 
optical polygon provides an accurate 
mirror surface which reflects the 
projected image of the sighting de- 
vice’s cross hairs. The amount of 
deviation between the reflected im- 
age and the graduated cross hairs 
in the sighting device gives a geo- 
metric check on misalignment, par- 
allelism, and angularity. 

The heart of the instrument is 
two matching sets of 360 ground and 
lapped teeth. In operation, the un- 
locking knob raises the upper set of 
teeth and permits the table top (with 
optical mirror) to be rotated to any 
full-degree angular setting, shown on 
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the scale. A magnifying glass is 
mounted in place for easy viewing. 

When the knob is returned to the 
locked position, upper and lower sets 
of teeth mesh and automatically lock 
into exact angular position. A magnet 
is integral with the base for holding 
the instrument in place. 

Each Milichex is inspected by an 
inteferometer before leaving the fac- 
tory, and a certificate of inspection is 
provided with each instrument. 

Michigan Tool Co, 7171 E Nichols 
Rd, Detroit 12, Mich 


MORE DATA? Circle 52, inside back cover 


Microscope Measures Die Wear 
To Accuracy of + 0.0005 in. 


The Die-Wear Microscope enables 
an operator to quickly determine the 
exact amount of metal which must be 
ground away to properly resharpen 
the cutting edge of a metal rng 

ie 
wear over a range of 0.020 in. to¥an 
accuracy of + 0.0005 in. or 10% of 
the depth, whichever is greater. It 
can also be used for measuring bev- 
els, burrs, and fillets. 

Light in weight, it can be carried 
to the job and quickly positioned for 
measurement on the die. Base of the 
unit is easily removed when it is 
more convenient to hold the instru- 
ment by hand. A hardened and 
ground guide at the front contacts the 
die edge to be measured, automati- 
cally positioning the microscope for 
best viewing. The guide can be used 
in holes as small as 3/32 in. in di- 
ameter or slots 3/16 in. wide. 

The instrument may be purchased 
as a battery-operated unit or with 
an accessory transformer for use 
with 115-v 60-c ac outlets. 

Bausch & Lomb Inc, Rochester 2, 
NY 
MORE DATA? Circle 53, inside back cover 


strument is capable of measuringgi 
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Campbell Abrasive Cutting Machine Cuts 
Most Metals at 3 to 4 Sec per Sq Inch 


Model 102-A abrasive cutting ma- 
chine, newest model in the com- 
pany’s line, is said to provide the 
advantages of abrasive cutting at a 
relatively low investment. It cuts 
most metals at a rate of 3 to 4 
seconds per square inch. This means 
that a 4-in. square bar of steel can 
be severed in less than a minute. 

Capacity of the 102-A is: solids up 
to 4-in. square, pipe and tubing up 
to 65s-in. OD, angle iron up to 6x6 
in., channels up to 8 in., and flat stock 
up to 6x1 in. It has a simple vise- 
type clamp that wi!l firmly hold a 
variety of shapes. 

Because the machine has an oscil- 


lating feature, it can cut larger cross 
sections than is practicable with 
straight chop-stroke machines, and 
assures more cuts per wheel. It 
has carbide-tipped wheel guides. 

Safety features include a station- 
ary wheel guard which gives com- 
plete operator protection and fiber- 
glass reinforced plastic curtains to 
prevent coolant sp'ash. A large sepa- 
ate coolant tank, furnished with the 
machine, is mounted on casters to 
permit easy removal for cleaning. 

Allison-Campbell Div, American 
Chain & Cable Co, Inc, 929 Connecti- 
cut Ave, Bridgeport 2, Conn 


MORE DATA? Circle 60, inside back cover 





Press Brake Positioning Gage 


Aligns Sheet Metal Accurately 
Called the Air Finger positioning 
gage, this new alignment device eli- 
minates hand measurements for ac- 
curate alignment in precision bending 
of sheet metal. It is said to handle all 
back-gaging problems with ease. 
When pressure is applied to the 
gage’s foot pedal, air is released into 
the hose and then into the gage. This 
pressure activates the finger which 
moves out, indicating the correct 
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placement of stock on the press 
brake. The movement of the finger 
can be adjusted to pinpoint accu- 
racy. 

The Chrom-O Lite Co, 2701 E 78th 
St, Minn 


MORE DATA? Circle 61, inside back cover 


Instrument Does Non-Destructive 


Testing of Coatings on Aluminum 

The Type EC Permascope, developed 
for Alcoa and being marketed to 
industry, does accurate gaging of 
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non-conductive coatings on alumi- 
num and its alloys. It offers a non- 
destructive means of measuring: (1) 
thickness of a non-ferrous metal on 
a non-ferrous base; (2) thickness of 
a non-ferrous on a non-conductor; 
and (3) conductivity of a non-fer- 
rous metal. 

The Permascope, a portable instru- 
ment measuring 9x642x6% in.; oper- 
ates on the eddy current test prin- 
ciple. However, it has a unique fea- 
ture in that its electronic circuitry 
allows compensation for conductivity 
variations of the base metal which 
would otherwise produce erroneous 
readings. 

Equipped with two direct-reading 
scales, the standard model has thick- 
ness measurement ranges of 0 to 0.001 
in. and 0 to 0.005 in. A modified ver- 
sion is available with either of these 
ranges plus a conductivity measure- 
ment range of 16 to 110% IACS. 

Anodized aluminum plates and 
plastic foils in accurately determined 
thicknesses as well as a copper stan- 
dard are furnished for calibrating 
the instrument. 

Twin City Testing Corp, 
Niagara St, Tonawanda, NY 
MORE DATA? Circle 62, 


533 S 


inside back cover 


Coiled Worm Components Come in 
Ye to 2-in. Dia, Any Length 


Texas Worms — actually a coil of 
tooth-shaped steel wire—can be as- 
sembled one or more to a shaft in 
the place of worm gears. They are 
said to cut worm gear costs in half. 

The coils—which are available in 
pitches from 64 to 12, pressure angles 
of 14% to 30 degrees, and shaft di- 
ameters of % to % in. — are made 
slightly smaller in ID than the shaft 
they are intended to fit. They can be 
made in any length. 

Thus, when the worm coil is fitted 
to the shaft, the coil spreads slightly 
and clinches the gear tightly to the 
shaft. No other fastener is needed. 
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High-speed assembly (600 to 1200 
per hr) is usually done in the cus- 
tomers’ plant using tools and fixtures 
furnished by the coil manufacturer. 

Ulrich Bros, Inc, 2923 Agnes, Cor- 
pus Christie, Tex 


MORE DATA? Circle 63, inside back cover 
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TAPPING HEAD is mounted on each of 
the main tool heads of this trunnion 
machine that completely finishes hy- 
draulic cylinders of two different 
lengths and two different metals. 
Main cylinder bore is finished within 
1.0.000/—0.002 in.; shaft bore is 
finished within +0.001 in. and is con- 
centric with main bore to 0.003 in.— 
The Cross Co, Park Grove Station, 
Detroit 5, Mich 


MORE DATA? Circle 64, inside back cover 


Indexing Slide Table ‘Package’ 
Gives Multiple Work Positioning 


This new indexing slide table pack- 
age is said to provide automatic mul- 
tiple work positioning in any desired 
cycles on both standard and special 
machine tools. The _ selfcontained 
equipment includes: (1) heavy-duty 
slide table with hardened steel ways 
and T-slots; (2) a multistation in- 
dexing mechanism with replaceable 
index control bar; (3) a portable 
electro-hydraulic power pack with 
reservoir; and (4) an automatic- 
manual remote control station that 
can be mounted at any convenient lo- 
cation. 

Slide has maximum stroke length 
of 18 in. In all slide positions, the 
moving saddle is always supported 
entirely on the 52-in. hardened steel 
ways without overhang. 

The 32 x 15 in. working surface of 
the saddle has three T-slots. 

Russel T. Gilman, Inc, 623 Beech 
St, Grafton, Wis 


MORE DATA? Circle 65, inside back cover 


Wells’ Horizontal Bandsaw 
Now Has 4-Speed Drive 


Model L-9 horizcntal metal cutting 
bandsaw, previously offered with ad- 
justable speed drive only, is now 
available as a standard model with 
a new 4-speed drive. Speeds are 50, 
90, 120, and 260 fpm. New model is 
lower in cost than the variable speed 
unit and is designed for maintenance 
work where cutting speed is not crit- 
ical, or for production cutting on 
common materials where variable 
speed is not necessary. 

Both models of the L-9 are hinge 
type with cutting capacity of 9 x 16 


in. Blade motor is % hp; blade size 
is 11 ft 6 in. x % in. x 0.032. 

W F Wells & Sons Inc, Three Rivers, 
Mich 


MORE DATA? Circle 66, inside back cover 


te Par PONE Tae Pan i abe PS . 
LINE OF STANDARD trepanning tools 
available in diameters from 2 in. up, 
can be used on turret lathes, boring 
mills, drill presses, gun lathes, or spe- 
cial turning machines. They come with 
ID or OD exhaust for use with or 
without coolant conductor—Muskegon 
Tool Industries, Inc, 11th at Western, 
Muskegon, Mich 


MORE DATA? Circle 67, inside back cover 


Bliss Offers Swing-Out Portable Feed 


presses of the same or different ton- 
nages if each press is equipped with 
special mounting pads, pivot bracket, 
and throwblock to permit transfer 
of the feed from press to press. 

The feed—which has a feed length 


This new swing-out portable feed is 
said to make a press easily adaptable 
to either single or continuous opera- 
tion. Available on new presses only, 
it can be used as a conventional 
single-roll feed for continuous feed- 
ing or, by simply removing two 
bolts, it can be swung away from its 
normal position to permit single-trip 
hand feeding. 

One feed will adapt to a number of 
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of 0 to 8 in. can handle 0.125-in. 
stock up to 8 in. wide. 

E W Bliss Co, Press Div, 1004 E 
State Street, Hastings, Mich 
MORE DATA? Circle 68, inside back cover 
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Machine Laps Parts up to 18-in. Diameter, 
Holds Flatness of Five Millionths Inch 


The Spiralap line of flat lapping ma- 
chines has been expanded to include 
nine basic models of single and dual- 
spindle units, with built-in washing 
systems. 

A patented feature of these ma- 
chines is the use of three lapping 
plates with each single spindle ma- 
chine (or six with the dual spindle 
models) which are alternately used 
for lapping of parts and relapping of 
the plates themselves. 

By alternately using one plate for 
lapping operations, then the mating 


of the second plate to resurface the 
first plate before the second plate is 
used for a lapping cycle, then resur- 
facing the second plate with the third 
prior to using it for lapping, it is 
possible to maintain absolute flatness 
of the plates. 

The company says that the ma- 
chines regularly give production lap- 
ping to 5 millionths of an inch. 

Marine Pumps, Inc, Div of Diesel 
Control Corp, 226 N Marine Ave, 
Wilmington, Calif 
MORE DATA? Circle 69, 


inside back cover 





Air-Powered Centrifugal Enameler 


Gives Control of Film Thickness 
Completely air powered centrifugal 
enameler for applying paint, lacquer 


and other coatings to small parts 
gives full control over film thickness 
of coatings. 

To provide easy handling of heavy 
loads by hand or hoist, the enamelers 
are top-loading, and because the en- 
tire operation is performed within 
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the machine there is no chance of 
spilling paint. Filling and draining 
are controlled by single valve and 
speed of rotation is adjusted by a 
needle valve. The same lever that 
locks the lid starts the motor. These 
features allow the unit to be operated 
by unskilled personnel. 

The Leon J. Barret Co, P O Box 
378, Worcester, Mass 


MORE DATA? Circle 70, inside back cover 


Bushings Hold Mounted Dies For 


Electrical Discharge Machining 

Insulated unmountable die-set bush- 
ing permit mounted dies to be ma- 
chined by electrical discharge. By 


using the insulated bushings in a die 
set and mounting an expendable 
punch or copper electrode on the pro- 
duction punch, the die can be electri- 
cal-discharge machined to required 
accuracy. This reduees the mount- 
ing and aligning time required when 
the die is machined before being 
mounted. 

The bushings, which will withstand 
an electrical potential exceeding 1100 
volts, have an insulated surface that 
contacts the punch holder and are 
furnished with insulated mounting 
clamps. After machining the die the 
die sets are put into production by 
replacing the insulated clamps with 
standard clamps. 

The bushings are stocked in 1, 1%, 
and 1% in. sizes but can be supplied 
in other sizes if needed. 

Danly Machine Specialties, Inc, 
2100 S Laramie Ave, Chicago 50, Ill 


MORE DATA? Circle 71, inside back cover 


Revolution Counter has 
Integral Pushbutton 


Series 312 Atcotrol shaft-driven 
counter provides electrical control 
from machine or process equipment 
operation. It can be directly coupled 
to a rotating shaft and may be driven 
at any speed, constant or variable, up 
to 2000 rpm with repeat count accu- 
racy % of 1% of dial range. 

Unit is furnished in 11 standard 
dial ranges from 0-12 to 0-6000 rev- 
olutions. It can be wired directly to 
control valves, pumps, agitators, and 
similar equipment for process, batch 
system, or automatic flow control. 
Operating torque is 1% in.-oz (max). 

Automatic Timing & Controls Inc, 
King of Prussia, Pa 


MORE DATA? Circle 72, inside back cover 
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When you're cutting 100-tooth gears within a total com- 
posite error of .0002” on a daily production basis, 
there’s no margin for guesswork. And they do it as a 
matter of routine at PIC Design, East Rockaway, New 
York, a subsidiary of Benrus Watch Co. 


Here you'll see this precision manufacturer checking out 
every Precision Class 3 and Class 2 gear on an S& F Gear 
Tester. They know their gears can be only as accurate 
as the instrument that tests them. And there’s no gear 
tester as accurate as the S&F. 


Wherever plants take their gear accuracy seriously, 
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Sensitivity of the S &F Tester is illustrated by this “Graphotest” recording 
of a Precision Class 3 gear being checked out at PIC Design Corp. 


(and more and more plants do), the S & F Gear Tester 
is revolutionizing inspection procedures. 


Make sure the gears you make—or buy—are as accu- 
rate as they’re supposed to be. Check them on anS&F 
... guaranteed to repeat within .00001”. 


May we demonstrate the S&F Tester for you? Or 
send you names of nearby users? 


URT ORBAN 


COMPANY, INC. 


mss 
1259 U.S. Highway 46, Parsippany, N. J. 
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Valveless Torch Introduced 
For Production Welding 


Airco 725, suitable for production 
welding and brazing operations, dif- 
fers from other standard dual-hose 
models in that needle valves have 
been eliminated from the torch as- 
sembly. 

A gas-mizer is used in conjunction 
with the modified torch, and flame 
adjustment is made at the regulators 
on the gas cylinder or pipeline sta- 
tion. The gas-mizer, located between 
the gas supply and the torch, closes 
off the fue] mixture whenever the 
torch is hung on the hanger arm 
hook. When the torch is picked up, 
the flow of gas is started again. Gas- 
mizer, which can be equipped with 
or without needle valves, has a pilot 
light to ignite the torch. 

Air Reduction Co, 150 E 42nd St, 
New York 17, NY 


MORE DATA? Circle 73, inside back cover 


5 _ Tay 


Air-Operated Hardness 


Unit Tests Large Parts 

Model 3 Air-O-Brinell provides a 
34-in. clearance between screws and 
handles both large castings and rel- 
atively small parts. Positive applica- 
tion of test loads to 3000 kg is as- 
sured because the load is selected 
and indicated on the test gage be- 
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fore being applied to the part. Opera- 
tor adjusts the air supply valve to 
obtain the desired load reading. Once 
set, any number of tests can be con- 
ducted with full assurance of uni- 
form load application. Preselected 
load is held constant regardless of 
fluctuations in air supply pressure 
above 65 psi. Operation requires only 
1.2 cu ft of delivered air per minute, 
to maintain accuracy. 

Cross-head is moved down or up 
to a maximum vertical clearance of 
30 in. In use, cross-head is positioned 
until the Brinell ball barely touches 
the part to be tested. Then the pre- 
selected test load is applied by pull- 
ing out the plunger control. Measur- 
uring 4 ft 4in. in depth, 2 ft in width, 
and 5 ft 6 in. in height, unit weighs 
approximately 1200 lb. It is avail- 
able with either a hand-operated or 
motor-driven adjustable crosshead. 

Tinius Olsen Testing Machine Co, 
Easton Rd, Willow Grove, Pa 


MORE DATA? Circle 74, inside back cover 


Step Blocks Will Adjust From 


Smallest to Largest Fixtures 


The Hef-Co step block is a quick ad- 
justing block, 1% x 2 in. on the base, 
and available in heights of either 2 
or 3 in. Height can be adjusted in in- 
crements of 4% of an inch by use of 
a simple wing nut. Block is made of 
cold rolled steel] and is zinc plated to 
prevent rust. Units can be used on 
a drillpress, punch press, milling 
machine, or grinder. 

Hef-Co, 3120 Payne Ave, Cleveland 
14, Ohio 
MORE DATA? Circle 75, 


inside back cover 


Carroll-Jamieson Lathes Have Extra-Heavy 
Gearing for Rugged Turning Operations 


Twin-Disc friction clutch and fric- 
tion-type brake on the new Master 
Model CH 16 and 18 in. lathes gives 
spindle control without stopping or 
starting the motor. In addition, extra 
heavy gearing in the headstock pro- 
vides maximum power at the spindle 
so that the lathe is reportedly capa- 
ble of rugged turning operations not 
normally possible on a medium-duty 
lathe. 

The clutch and brake assembly is 
actuated by a contro] handle at the 
front of the lathe and spindle speed 
change is accomplished with two 


shifter handles. The lathes have 12 
geared spindle speeds from 20 to 900 
rpm. 

Power for the lathes is transmitted 
from a 5-hp motor through a triple 
V-belt pulley on the drive shaft. 

The lathes, which can be furnished 
with center distances up to 1956 in. 
have totally enclosed headstocks 
with all gearing functioning in oil. 
All bearings are lubricated by a 
splash system. 

The Carroll Jamieson Machine Tool 
Co, Batavia, Ohio 


MORE DATA? Circle 76, inside back cover 
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spots centerless grinding errors 


Starrett V-Anvil Micrometer No. 483 with 
3-point contact spots out-of-roundness errors 
other mikes miss, warns centerless grinder op- 
erators to adjust the machine, saves making 
costly scrap. Also measures 3-fluted cutting 
tools taps, milling cutters, reamers. 
(V-Anvil Micrometer No. 485 measures 
5-fluted cutters.) Carbide-faced anvils and 
spindle guard its precision under abrasive con- 


Checking centerless ground parts with Starrett No. 483 V-Anvil Micrometer 


ditions. SATIN CHROME finish resists rust 
and stains, makes it easy to read in any light. 
Your nearby Industrial Supply Distributor 
stocks a complete line of Starrett products 
each the best of its type. He is your best source 
for prompt delivery, dependable service, qual- 
ity products. Call him or write for complete 
catalog No. 27. The L. S. Starrett Company, 
Athol, Massachusetts, U. S. A. 

World’s Greatest Toolmakers 


No. 220 MUL-T-ANVIL MICROMETER used for measuring wall section of part with eccentric hole, distance from blind slot to edge, and flange thickness using “V” anvil 
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Metal Processors, Stevensville, Michigan 


Here’s a Team of Mills that Really Pay their Way 


When you can use South Bend Milling Ma- of such features as these: 
chines for tool and die work and fill in free _» Head rotates 360° vertically . . . mills, bores, 
time with production runs, you’ve got an ideal drills and reams at any angle 
5 ati y > sc ~ 6 ra . ° 
situation. Here Metal Processors are drawing» Keyed ram saves re-setting, holds alignment 
c wo main capabilities of these ma- ‘ oe . : 
—" the t pon e 30 table feeds; infinitely variable quill feeds 
chines—accuracy for exacting work and pro- sa : aa ete nev 
-— . eal e 32” or 42” tables, 20” or 30” table travel, 20 
ductivity for manufacturing operations. : «filles 
* ~ ARIS spindle to table, 20” spindle to column 
Double lives” are not unusual for South 
Bend Mills as they are readily adaptable to 
wide varieties of work with a minimum of 
effort and no sacrifice in accuracy because 





Prices start at $1829 less power feeds. 


WRITE FOR COMPLETE INFORMATION 


SOUTH BEND LATHE 


SOUTH BEND LATHE, INC. 
SOUTH BEND 22, IND. 


Builders of Lathes « Milling Machines + Shapers « Drill Presses « Pedestal Grinders ‘- 
co) 
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CARMET’S 700 Series Cutting Grades 
and the fine art of making chips 


Some people baby their carbide tools. They hold back a little on roughing 
cuts, because they’ve heard carbide is pretty brittle . . . and some of it is. 
Or they ease off on finishing cuts, because their tool may be too soft 

for long, fast passes . . . because it may wear or crater. And, some of it will. 


But this is “‘paring-knife’’ machining, and it really isn’t necessary. 

Not any more . . . not since Carmet introduced the 700 Series Steelcutting 
Grades. No paring knife made these chips . . . these were hogged out 

on a production basis by one of Carmet’s new carbides . . . Grade CA-720. 


The job: rough facing railroad axle forgings in an automatic tracer lathe— 
210 sfm—.076” feed—1%”’ width of cut. The result: over 1,000 cubic 

inches of steel removed in 5% minutes, floor to floor, with plenty of red hot chips 
like these. And, 35 axles per tool against 25 pieces for the best competitive 
carbide tool . . . a tool carrying a higher price tag. 


Carmet’s 700 Series have the edge wear and crater resistance, and the 
ability to endure shock and heat, to breeze through jobs like this. 
They’re doing just that all over the country . . . right now! Next time 
you’re setting up a mean, tool-buster of a cut, let the 700 Series 

make chips and money for you, just once. Your Carmet Distributor has 
the local stock and all the information. Call him, or write: 

Carmet Division, Allegheny Ludlum Steel Corporation, 
Ferndale, Detroit 20, Michigan, Dept. AM-9 


CARMET ¥¥ 


CEMENTED CARBIDE + DIVISION OF ALLEGHENY LUDLUM __.... 
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WRIST PIN BORES IN EIGHT CONNECTING RODS are finished at one time on 
this horizontal stack-microhoning machine which removes an average of 0.0025 
in. of stock from each rod to generate the final size in the 0.926-in.-dia x 


1.032-in.-long bore. 


Diameter tolerance is held to 0.0003 in.; straightness 


and roundness are held within 0.0002 in.; production is 640 parts per hr— 
Micromatic Hone Corp, 8100 Schoolcraft Ave, Detroit 38, Mich 


MORE DATA? Circle 77, 


inside back cover 





Instrument Measures Metal 
Strip Thickness Variation 


Microcorder consists of three essen- 
tial units: 1) an amplimeter; 2) a 
recorder; and 3) a pilotor. The am- 
plimeter amplifies electronic signals 
from the tracer as it is piloted along 
the strip stock under its own power. 
Selection dial on the front panel 
makes possible a choice of five differ- 
ent vertical magnifications: 1) 5 mi- 
cro-in. per division—50,000X; 2) 25 
micro-in.—10,000X; 3) 100 micro-in. 
—2500X; 4) 250 micro-in.—1000X; 5) 
1000 micro-in.—250X. 

Recorder provides a permanent 
chart record of the thickness vari- 
ations and provides a choice of three 
different horizontal magnifications: 
1) 0.002 in. per division—250X, 2) 
0.004 in. per division—125X; 3) 0.010 
in. per division—50X. 

The 4-in.-wide strip chart is re- 
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producible by conventional means. 
Self-propelled pilotor contains the 
tracer mechanism and will traverse 
an 8-in. strip in approximately 90 
sec. 

Micrometrical Mfg Co, 3621 S State 
Rd, Ann Arbor, Mich 


MORE DATA? Circle 78, inside back cover 


Disintegrator Drills Shaped 
Holes in Hard-to-Machine Metals 


New C-86 metal disintegrator cuts 
hard and soft metals, tools and dies. 
It can are drill shaped holes in har- 


dened steels, titanium, inconel or 
other hard-to-machine metals and is 
particularly useful as a tap remover. 


American Machinist/Metalworking 


Taps and studs in sizes form No. 00 
up can be removed as well as fluted 
tools such as drills and reamers from 
0.012 in. up. 

The T-slotted table has an integral- 
cast coolant return and coolant tank, 
screen, and permanent magnet filter 
are housed in a sheet steel cabinet 
that can support a 5000-lb load. 

The C-86 has three full 360 degree 
setups on one superstructure. They 
are: 1) vertical mast, 2) horizontal 
ram, and 3) cutting head. The verti- 
cal and horizontal columns have ex- 
tensions that come in 12 and 18 in. 
lengths. 

Other features are ground surfaces 
on the columns and cutoff head with 
protective wipers. 

The Cammann Mfg Co, Inc, 2700 
Henninger Rd, Cleveland 9, Ohio 


MORE DATA? Circle 79, inside back cover 


Portable Flame Cutting Machine 


Cuts up to 2-in.-Thick Plate 
Called the CM-75 Cadet, this flame- 
cutting machine weighs less than 19 
pounds, but will cut metal from light 
gage sheet up to 2-in.-thick plate. 
And, because it has a clutch, it has 
instantaneous free-wheeling control 
necessary for hand-guided con- 
tour cutting. 

The Cadet—which handle 
straightline cutting, cutting, 
circle cutting, and some contour cul- 
ting—operates at speeds up to 30 ipm. 
It can be used with acetylene, pro- 
pane, or natural gas. A calibrated 
dial allows simplified tcrch angle 
settings at 5-degree intervals up to 
45°. 

Price of the CM-75, which is $275 
fob, Newark, NJ, includes torch, rig- 
ging, four 2-piece nozzles, circle cut- 
ting attachment, set of six cleaning 
drills, two balancing weights, two 
wrenches, and heat shield. 

Linde Co, Div of Union Carbide 
Corp, 270 Park Ave, New York 17, 
NY 
MORE DATA? Circle 80, 
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inside back cover 
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PARKER-HANNIFIN 
One Source 
Engineering 


Your pneumatic system shapes up 
faster at the design stage 

when one man can discuss with you 
every component you’ll need. 

But have you realized how much 
your Parker-Hannifin man 

can save you in money and air? 


Just for instance ... your valves 
_don’t have te be %” just because 
the cylinder size you select 
comes with %” ports. 
Your Parker-Hannifin man 
chooses valve types and sizes 
to suit the air flow you'll need. 
_ He’ll show you too, how 
pressure control saves money 
and air, how a smaller lubricator 
is often a more efficient lubricator, 
and other money saving ideas. 
Then he’ll show you ways 
to “tube up” and “hose up” 
a leakproof pneumatic system 
quicker, neater and at lower cost. 


Call your nearest Parker-Hannifin 
sales office, or write direct for 
complete information. 


ARKER 
ANNIFIN 


CORPORATION 


Low friction, long packing life are money-saving features of the Hannifin Series 
“A"’ pneumatic cylinder, available in a full range of mounting styles and from 
14" to 14” bore, strokes to 20 feet. Hannifin cylinder application data and charts 
make selecting the right Series ‘‘A"’ cylinder easy. Get yours from your Parker- 
Hannifin man. 


wPee- 


DUAL SOLENOID, PRESSURE, HAND, 4-WAY 

4-WAY 3-WAY 
Use flow factors as money-savers—your Parker-Hannifin man can 
show you how. They help you to avoid ‘‘oversizing’’ your valves. 


Hannifin’s new Valve Finder gives ‘‘Cy’’ ratings for every valve in 
the line, makes it possible for you to take full advantage of the 


CAM, 3-WAY extra air-flow capacity in Hannifin air valves. Get your copy today. 


PARKER 
PARKER 


> 


i 


Pneumatic systems tube up fast with Another time-saver is ‘‘Push-lok'’, 
Parker ‘‘Intru-lok’’ tube fittings. Use the Parker hose-and-hose-fittings com- 
them with copper, nylon or ‘‘Parker- bination for pressures to 250 psi. No 
POL" polyethylene tubing. Just insert tools needed. Just push this hose on 
the tube and tighten the nut for a these hose fittings. They won't blow 
leakproof ‘‘bite-type’’ joint. off, ever, not at twice 250 psi. 


One air line connection installs the Hannifin Air Motor. ..an integral solenoid 
valve controlling a fast, rugged double-acting air cylinder. Built-in speed controls 
adjust piston speed in either or both directions. 


You will save both air and 
money with Hannifin ‘‘Crown"” 
air line filters, pressure regu- 
lators and lubricators. Let your 
Parker-Hannifin man show you 
how they pay for themselves 
by making it possible to get all 
the air flow you need at the 
exact pressure that will best do 
the job. ‘‘Crown’’ filters and 
lubricators will bring further 
Savings through reduced equip- 
ment maintenance. 


arker FITTINGS AND HOSE DIVISION 
17325 Euclid Avenue « Cleveland 12, Ohio 
HANNIFIN COMPANY 


A DIVISION 
517 South Wolf Road « Des Plaines, Illinois 


PNeumartic ano HyorRAuLic SYSTEM COMPONENTS 


a 
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Multiple Spindle Gearless 


Heads Drill, Ream, and Tap 


Slip-or cartridge-type multiple spin- 
dles for drilling, reaming, and tap- 
ping have the company’s standard 
gearless spindle drive. The plate into 
which the spindles are inserted is 
pre-bored to accept spindles in vary- 
ing patterns; for this reason, spindles 
are easy to insert and remove while 
the rigidity and accuracy of fixed 
center drilling is retained. 

Because there are no gears and 
joints, the overall height of the head 
can be reduced. A minimum spindle 
extension is required and an overall 
height of 734 in. is possible in the 
smallest head size. 

Four standard head sizes cover 
maximum bolt circle areas of 6%, 
1044, 12%, and 15% in. Spindle sizes 
are 1% and 1%, with capacity of up 
to 9/16 in. in steel. 

Zagar Inc, 23886 Lakeland Blvd, 
Cleveland 23, Ohio 


MORE DATA? Circle 81, inside back cover 


Davis Boring Head Features 


4-in. Continuous Radial Feed 

The CF-6E continuous radial feed 
head, which provides four inches of 
uninterrupted radial tool feed has a 


boring range from 7/16 in. (with 
pencil boring tools) to a reeommend- 
ed maximum of 18 in. dia. 

Design features of the new head 
include: adjustable depth of feed 
stops, a safety clutch which releases 
under overload, micrometer adjust- 
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ment for radial tool positioning in in- 
crements of 0.0001 in:, and rigid tool 
slide clamping. 

Davis Division, Giddings & Lewis 
Machine Tool Co, Fond du Lac, Wis 
MORE DATA? Circle 82, inside back cover 


225-amp AC Arc Welder 
Introduced by Lincoln Electric 


This transformer type model has dial 
current control that provides quick 
adjustment and positive setting over 
a range from 40 to 225 amp. Elec- 
trodes from the smallest to 3/16 in. 
dia can be used to weld material of 
any thickness. Unusually stable arc 
characteristics for a welder of this 
capacity make possible the use of all 
types of electrode including E-6011, 
E-11018 low alloy-high tensile low 
hydrogen, E-308-16 stainless steel, 
and even more difficult-to-operate 
hardsurfacing types. 

Operation on 220-v single-phase 
power combined with compact (2 x 


1% x 1-ft case), lightweight (136 1b) 
construction facilitates movement of 
the welder to the job. 

Lincoln Electric Co, Cleveland 17, 
Ohio 
MORE DATA? Circle 83, inside back cover 


Wire Stripper Designed for 


Resistance and Magnet Work 
The WR-6 is equipped with two 
abrasive wheels that instantly re- 
move the wire coating with no dam- 
age to the conductor. Various den- 
sity wheels are available to meet 
every requirement. Capacity is No. 
32 through 50 AWG wire. Mandrels 
are %4-in. diameter by %4-in. face. 

Incorporating a minimum number 
of moving parts, the unit is 8 in. 
wide x 10 in. deep x 6 in. high; 
weight is 15 lb. Motor specifications 
are 1725 rpm, 115/1/60. Model is 
furnished with one pair of wheels 
and a wheel dresser. 

High Speed Hammer, 313 Norton 
St, Rochester 21, NY 


MORE DATA? Circle 84, inside back cover 


EXTRA LONG MODEL OF THE NO. 1416 internal grinder is used to grind the 
bores and faces in precision machine tool spindles and similar workparts. Work- 
parts are driven by a six-jaw chuck at the workhead end of the machine and 
supported at the front by a steadyrest. The machine swings parts up to 16-in. 
diameter and can grind holes up to 9 in. deep. Tapers up to 30° included an- 
gle can also be ground—Bryant Chucking Grinder Co, Springfield, Vermont 


MORE DATA? Circle 85, inside 


back cover 
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NEW 
RIVETT 
MANUFACTURING 
LATHE 


RIVETT'S NEW 1020M 


LOWER COST—Rivett 1020M Manufacturing 
1 Lathe is basically the famous Rivett 7020S Preci- 
sion Toolroom Lathe with the addition of infi- 
nitely variable power feeds and power tracer equipment. 
You get tolerances in tenths plus stepped-up production 
on quantity work. You'll enjoy steadier output with 
minimum rejects and elimination of human error. 


INCREASED FLEXIBILITY—One 1020 Lathe 
2 gives you a basic versatile machine capable of 
taking a %” cut in cold rolled steel or turning 
within tenths. Ideal for any close tolerance work on short 
or long runs, especially intricate and complicated parts, 
requiring extremely fine finishes. 


























TRACER Equipment 
consists of a complete 
cross slide on 

which is mounted 

the standard 
compound at front 
and tracer unit 

at rear. 


= 


PRODUCTION 
INGS PLUS 
RIVETT 


= 
= 


a. 


MANUFACTURING LATHE OFFERS — 





MORE VERSATILITY — The Rivett 1020M 
= handles any turning, boring, or facing within its 

capacity of 1242” swing and 20” or 30” centers. 
14%” capacity collets mount directly in spindle. Tracer 
unit does not interfere with conventional operation using 
standard compound. Swivel mounted, tracer turns work 
between centers using power longitudinal feed, or work 


held in face plate using power cross feed. 
A you can rough or finish machine larger, heavier 
work than possible on other standard lathes of 
this size. Full horsepower is transmitted to the spindle. 
Infinite speeds 22 to 3600 r.p.m. 














GREATER CAPACITY — Using simple fixtures, 











Write For Bulletin No. 1020C1— 
and ask for quote on this 
productive machine. You'll like 
the attractive price! 


RIVETT LATHE & GRINDER, INC. 
Dept. AM-9, Brighton 35, Boston, Mass. 


CIRCLE 356 READER SERVICE CARD 
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THREE-WAY, 76-SPINDLE DRILLING AND REAMING machine, with slip-plate 
head, converts from production of one model to another in just minutes because 
universal-joint assemblies within the slip-plate head can be shifted from one set 
of tool-carrier slip spindles to another. No tools are necessary for this change- 
over: Studs are disconnected by hand, and spring action holds them firmly in 
place when reconnecting—The Foote Burt Co, Cleveland 8, Ohio 


MORE DATA? Circle 86, 


inside back cover 





Jackson Index Tables Have Few 
Moving Parts, Index in 1/3 Sec 


New series of 10 and 18 in. index 
tables are said to have the smallest 
number of working parts ever de- 
signed into index tables. Index mo- 
tion is slow start and slow stop and 
index time can be designed to any 
requirement with a minimum of 1/3 
of a second. 

Power for the worm gear drive 
can be a fractional hp electric, rotary 
air, or hydraulic motor. The 10-in. 
tables, which handle weights up to 
200 lb using a %-hp motor, have up 
to 16 stations. The 18-in. tables han- 
dle up to 400 lb and can provide up 
to 36 stations. 

Any number of the tables can be 
used in tandem to make a production 
sine and the tables can be easily syn- 
chronized with other equipment. Also, 
the vertical edge of the table top can 
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be grooved or notched to mount a 
V-belt or chain drive that will move 
an additional non-indexing assembly 
table in sequence with the index 
table. 

Jackson Fluid Power Co, 16722 E 
Warren Ave, Detroit 24, Mich 


MORE DATA? Circle 87, inside back cover 


Miniature Parts’ Cold Header 


Has Variable Speed Drive 


Improved Model 00 solid die, dou- 
ble-stroke header for miniature parts 
has a variable speed drive arrange- 
ment which allows instantaneous 
speed adjustment while the machine 
is in operation. By simply turning a 
hand dial, the flywheel speed can be 
adjusted between 150 and 300 rpm. 


This lets the operator gradually 
“tune in” to maximum practical op- 
erating speed after a job is set up. 

With a wire diameter capacity 
from 0.012 to 0.070 in., this Morris- 
Omega cold header was developed 
particularly for the manufacture of 
tiny components such as electrical 
contacts, optical screw blanks, and 
other miniature rivet forms. 

A single stroke model for heading 
balls up to 0.0625-in. finished size is 
also available. 

REM Sales Inc, P O Box 41, West 
Hartford 7, Conn 


MORE DATA? Circle 83, inside back cover 


Tool Holder Corrects for Both 


Angular, Parallel Misalignment 

The model ’09 collet-type fullfloating 
holder compensates for both angular 
and parallel misalignment between 
tool] and machine spind!e. The holder, 
which can be used in the horizontal 
as well as the vertical position, em- 
ploys a disc-spring arrangement to 
counterbalance the holder and tool. 

The hardened steel collets have a 
collapsing range of 1/32 in. and are 
self-releasing for ouick change oper- 
ation. Two camming surfaces collapse 
the collet over its entire length as 
the nose piece is drawn in. This en- 
ables the collet to grip tools firmly 
on their flutes and to minimize over- 
hang, vibration, and chatter. 

The holder is available in five mod- 
els that will accept collet sizes from 
¥% to 15/8 in. dia. 

Erickson Tool Co, 34350 Solon Rd, 
Solon, Ohio 


MORE DATA? Circle 89,° inside back cover 





BORING BAR grasps a diamond with 
clamping device that allows pre-ar- 
ranging angle at which diamond is 
presented to the work. Also, it allows 
user to select various sizes of diamond, 
depending on job—National Diamond 
Laboratory, Inc, 619 South St, Peek- 
skill, NY 

MORE DATA? Circle 


90, inside back cover 
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LINE MATERIAL INDUSTRIES McGRAW-EDISON COMPANY USES 


IBM 357 Data Collection System for 
high-speed intra-plant data transmission 


As each shift ends, management at Line 
Material Industries has an accurate, up-to- 
the-minute record of production. 

The 357 gives the foreman a detailed audit 
of all jobs and worker efficiencies current as 
of their preceding shift. 

The employees like the system because it 
records their production accurately and 
quickly, and is simple to use. 

Each employee inserts his identification 
card in the 357 station nearest his job loca- 
tion...enters the work codes and number of 
production pieces on the simple keyboard. 
Instantly the 357 transmits this information 
to the data processing center where it joins 
information coming in from other employees. 


*Trademark 


In addition, the 357 records time and at- 
tendance for all employees and handles all 
maintenance reporting. 

You too can benefit from an IBM TELE- 


PROCESSING* system. 

IBM TELE-PROCESSING systems make the 
data you need to conduct your business, avail- 
able where and when you want it. They link 
any number of information sources with 
centralized control. They make possible 
faster decisions. They report those decisions 
instantly, to be acted upon with minimum 
delay. Here is a modern management tool 
that shrinks time and distance...to speed 
management response to what’s happening 
elsewhere. 


CIRCLE 357 READER SERVICE CARD 


Fifteen IBM 357 Input stations 
and two central output con- 
trol units handle all report- 
ing and recording of em- 
ployees’ production at Line 
Material Industries. 


® 
DATA PROCESSING 
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Hot Spray Unit Incorporates 


Built-in Temperature Control 
Chieftain Series II, completely self- 
contained, provides a full range of 
temperature control for one or two 
guns and for hose line lengths from 
19 to 60 ft. Unit maintains a uniform 
selected temperature control at the 
gun, producing a two coat require- 
ment with a single spraying pass. 
Speed of application is said to be 
raised 50% with an improved quality 
control on film deposits, critical 
edges, and elimination of runs and 
sags. 

System features a double-action 
divorced design pump which is suited 
for all types of materials from clear 
to highly abrasive. It is equipped 
with a recirculating assembly which 
allows constant recirculation of the 
heated material without return to 
the main supply. 

Spee-Flo Co, 6614 Harrisburg 
Blvd, Houston 11, Texas 


MORE DATA? Circle 91, inside back cover 


improved Chambersburg Ceco-Drop 
Permits Semi-Automatic Forging 

New Ceco-Drop gravity drop ham- 
mers incorporate these features: 1) 
Die-setting control that makes die 
changes easier, quicker, and safer; 
ram can be inched up or down 
without fear of a power blow. 2) 
Non-slip rod clamp gives instant re- 
action to the release of the operator’s 
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foot from the treadle; this positive 
clamping action results in uniform 
forging blows and more continuous 
operation. 3) Knock-off dogs are 
equipped with replaceable nylon 
tips, reducing shock to valve control 
rigging and wear on the ram incline. 
The Ceco Blowmatic program con- 
troller is available for converting 
any model into a semi-automatic 
forging installation. Used in con- 
junction with the short-stroke con- 
trol, it comprises a selector switch 
(manual-automatic), electrical con- 
trol valves, and a separate main con- 
trol panel for the master controls. 
Blow pattern sequence for a particu- 
lar forging, comprising so many long 
strokes and so many short strokes, 
is established on the main panel. 
When the sequence has been estab- 
lished, the operator places the stock 
in the die and steps on the treadle. 
Chambersburg Engrg Co, Cham- 
bersburg, Pa 
MORE DATA? Circle 92, inside back cover 




















Heat Treating Furnace 
Is Triple-Purpose Unit 


Model TP-D, a combination unit that 
consists of a pot furnace, an oven, 
and a forge, is available for gas fired 
heating in five standard sizes. 

It can be used for hardening, forg- 
ing, welding, tool dressing, annealing, 
normalizing, pack carburizing, and 
non-ferrous metal melting. Compact 
design makes it especially adaptable 
for use in toolroom and small shops. 

Sunbeam Equipment Corp, 168 
Mercer St, Meadville, Pa 


inside back cover 


MORE DATA? Circle 93, 


~ 


1600-TON GRINDING WHEEL PRESS has two stations that can be operated 
at different pressing strokes, tonnages, and daylight openings. The single action, 
down-movement, four-column machine is equipped with interlocking controls 
that permit independent operation of each station at tonnages from 1600 to 
200 tons. Working area of the press of 41 by 41 in., maximum daylight is 33 in., 
and maximum working stroke is 29 in.—Birdsboro Corp, Birdsboro, Pa. 

MORE DATA? Circle 94, inside 


back cover 
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_ Transparent 
» Coolant 


helped 
improve 
profit 
picture 


in this plant 




















Eliminate reworking because of rust, reduce wheel loading and extend intervals between wheel dressings; do these and you increase profit 
per unit, explains Detroit Edge Tool president, Dan Ebbing, to P. E. “Pappy” Stratton of American Oil. Sam Vineh, operator, looks on. 


by PAUL E. “PAPPY” STRATTON 
About the Author. 


“Pappy” Stratton has been 

providing technical help on 

lubrication and metalwork- 

ing problems to customers 
in the Detroit area for nearly all of the 
twenty-five years he has been working 
for the company. In addition to having 
this store of practical experience to help 
him, Pappy has completed the Company’s 
Sales Engineering School. 


a a 


By using a soap-base grinding com- 
pound, Detroit Edge Tool Company 
was getting excessive corrosion and 
rust on work and grinding machines. 
Oil vapor was collecting on machines 


and on the ceiling, causing dirty 
working conditions. Most important, 
high wheel loading was causing fre- 
quent down-time for wheel dressings. 


We worked out a test program on 
Amocoo. Transparent Coolant with 
the management. On our first test on 
one surface grinder, feed pressure was 
cut substantially while at the same 
time metal removal was increased. 


The cost of reworking parts to remove 
rust was eliminated. Time required to 
clean machines to get rid of the odor 
was cut in half. Less wheel loading 
and fewer wheel dressings have 
upped production and reduced costs. 
Our test program paid out in an im- 
proved profit picture. All grinding 
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and drilling equipment has been con- 
verted to Amocoot Transparent 
Coolant. 


tow wt 


Would you like this kind of technical 
help to assist you in improving profits? 
Get it by calling the American Oil 
Company office nearest you. 


*Trademark 


AMERICAN 





COMPANY 


OIL (AMERICAN 






910 SOUTH MICHIGAN AVENUE 


CHICAGO 8&0, ILLINOIS 














MAGNESIUM JIG By using magnesium tooling plate in place of steel, Worth- 


CUTS COST OF ington Corporation reduced the weight of tumble drill jigs 
from 125 pounds to 35 pounds. Used for close-tolerance drill- 


ing of castings, the magnesium jig can be turned by hand 

DRILLING CASTINGS instead of by a chain hoist required for the heavier steel jig. 

This means a saving of $3.08 on every casting processed 

$3 08 PER UNIT! through the jig. And fabrication cost of the magnesium jig 
. H is 60% less than that of a steel jig. 


Magnesium tooling plate can result in savings in your pro- 
duction operations. Its lightness, flatness, machinability and 
dimensional stability are ideal for fabricating accurate, easy- 
to-use jigs, fixtures, templates, gages, and for other tooling 
uses. For more information, write THE DOW METAL PRODUCTS 
COMPANY, Merchandising Dept. i111F9-18, Midland, Michigan. 


<> THE DOW METAL PRODUCTS COMPANY 
Division of The Dow Chemical Company 
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GET FAST DELIVERY OF 
MAGNESIUM TOOLING 
PLATE FROM THESE 
DISTRIBUTORS 


Baltimore, Maryland 
Clendenin Bros., Inc. 
EAstern 7-4500 

Charlotte, North Carolina 
Hubbell Metals Inc. 
EDison 4-5385 

Chicago, Illinois 
Fullerton Metals Co. 
MErrimac 7-2700 

Cleveland, Ohio 
Copper and Brass Sales, Inc. 
VUlcan 3-8100 

Dallas, Texas 
Joseph T. Ryerson & Son, Inc. 
FEderal 1-4311 

Detroit, Michigan 
Copper and Brass Sales, Inc. 
FOrest 6-6200 

Grand Rapids, Michigan 
Copper and Brass Sales, Inc. 
EMpire 1-6681 

Hialeah, Florida 
Fullerton Metals Co. 
TUxedo 8-8424 

Indi iH Ini 
Hubbell Metals Inc. 
STate 7-1341 

Kansas City, Missouri 
Hubbell Metals Inc. 
BAltimore 1-7760 

Louisville, Kentucky 
Hubbell Metals Inc. 
MElrose 7-2595 

Los Angeles, California 
Reliance Magnesium Company 
LUdlow 3-6361 

Lyndhurst, New Jersey 
A. R. Purdy Co., Inc. 
WeEbster 9-8100 

Marietta, Georgia 
Hubbell Metals Inc. 
427-5551 

Memphis, Tennessee 
Hubbell Metals Inc. 
Whitehall 8-166] 

Milwaukee, Wisconsin 
Fullerton Metals Co. 
HUmboldt 1-6900 

Minneapolis, Minnesota 
Fullerton Metals Co. 
STerling 1-3456 

Portland, Oregon 
Eagle Metals, Inc. of Oregon 
ATlantic 8-520] 

St. Louis, Missouri 
Hubbell Metals Inc. 
FRanklin 1-0212 

Seattle, Washington 
Eagle Metals Company 
PArkway 3-9974 

Spokane, Washington 
Eagle Metals Company 
KEystone 4-0586 





THE DOW METAL PRODUCTS COMPANY 


<> 





NEW SHOP EQUIPMENT 





Automatic Cylinder Forming and Seam 
Welding Machine Handles 600 an Hour 


This new machine, for forming and 
side-seam welding steel container 
shells cf essentially the large drum 
sizes, roll forms flat sheet steel stock 
into a cylinder and automatically 
positions the cylinder into the weld- 
ing station where it automatically 
welds the side seam of the cylinder 
and ejects it from the welder. 

The machine, which makes 55- 
gallon drums at 600 per hour aver- 
age on a full shift (700 per hour 
peak), can be used in conjunction 
with automatic sheet-feeding equip- 
ment as an integral automatic line, 
or the sheets can be manually fed 
into the machine. 

Capacity of the machine: cylinders 
between 13% and 24-in-dia, 14 to 40 
in. long; metal from 22 to 16 gage; 
welding speed range between 20 and 
60 fpm. 

The Federal-Warco Div, The Mc- 
Kay Machine Co, Waren, Ohio 


MORE DATA? Circle 110, inside back cover 


Anocut Electrolytic Machining 


Unit Removes 60 cu in. an Hour 
New Anocutting power supply unit 
with a capacity of 10,000 amperes has 
enough power to dissolve 60 cubic 
inches of metal an hour in electro- 
lytic cavity sinking or grinding oper- 
ations. This is claimed by the com- 
pany to be the fastest electrolytic 
equipment ever built. 

This full 10,000-amp current can 
be concentrated into a working area 
of less than 3% sq in. to give a pene- 
tration rate of 0.3 in. a min. 

Housing for this power supply is a 
triple-size cabinet that is 72- in. tall, 
120 in. wide, and 50 in. deep. It con- 
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tains over four tons of high-quality 
electrical components, including life- 
time silicon rectifiers, saturable core 
reactors, and multiple-wound trans- 
formers. 

Anocut Engrg Co, 631 W Washing- 
ton Blvd, Chicago 6, IIl 


MORE DATA? Circle 111, inside back cover 


Box-Type Heat-Treat Furnaces Meet 


General Purpose Requirements 
The 5055 Series of seven furnaces is 
used for hardening, annealing, draw- 
ing, and pre-heating; chamber tem- 
peratures are 2000 and 2300 F. All 
standard models include automatic 
indicating controller; vertical lift 
door with manually operated coun- 
ter weights; and 10-in. multi-layer 
insulation. Furnaces are delivered 
as complete units, including controls. 
Lucifer Furnaces Inc, Neshaminy, 
Pa 
MORE DATA? Circle 112, inside back cover 
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Hardened stainless steel precision scale* 


with each graduation numbered 


(Actual size) 





VERNAC 


UNITED STATES AND FOREIGN PATENTS 


optical measuring 
instruments 


@ Repeatability to less than .0001” 
@ All readings on one dial 
@ No moving parts 
Accuracy unrelated to wear of table screw 


No setup—eliminates gage blocks, end rods 


Precision positioning to .OOO! 


highly visible, direct-reading dial. Readings are in 
.025” intervals. A double spiral reticle on the dial 
provides the final measurement refinement to .0001” 
without interpolation. All readings are complete 
within the dial area eliminating reference to an out- 
side pointer. 


The new VERNAC direct reading optical measuring 
instrument indicates longitudinal, lateral or vertical 
position of the table of any machine without benefit 
of mechanical connections. It can be incorporated in 
new equipment or tools already in service. 


HOW IT OPERATES: Readings from a precision 
scale, affixed to a machine tool, are transmitted 
through a 22-power lens system onto an illuminated, 


P'Wh2ZOM Oblicg: 


SIMPSON OPTICAL 


cnicace. © SA 


NIV. = 000! in 
ror 


4 


*The scale is a replica of a master certified by the U.S. National Bureau 
of Standards to .0001’’ maximum error over its entire length. 


IVERNAC ACCESSORIES 
—> 


VERNAC 
SCALE ZERO SHIFTER 
moves only the VERNAC Scale 
over 1” range to nearest con- 
venient reference point. Adjust- 
ing knob available on either end 
of Scale. 


SIMPSON OPTICAL MANUFACTURING COMPANY 
3200 West Carroll Avenue, Chicago 24, Illinois © VAn Buren 6-3030 


Manufacturers and designers of precision optics for scientific equipment since 1926 
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Xt 
VERNAC READER ZERO SHIFTER 
moves only the VERNAC Reader 
over a 1” range. Adjusting knob 
available on either side. 


VERNAC 
INTERVAL TIMER 
turns off lights in instru- 
ments automatically 
after 3-minute interval. 
Controls 1, 2 or 3 instru- 
ments. Eliminates lights 
being left on accidental- 
ly...fewer bulb changes 
...less down time... re- 
duced maintenance 
costs. Metal-encased 
Timer has bracket for 

easy attachment. 


FREE 
BROCHURE 
gives you 
all the facts. 
Write today. 
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Divine Adds 3-in. Center 
To Red-D-Vent Buff Line 


Three-inch ventilated metal center 
bias-type buffs are available with 
either permanent or removable cen- 
ters. Buffs incorporate a one-piece 
flat internal steel binder ring for 
added safety in use. The ring locks 
the cloth in place and eliminates the 
need for jagged fastening ring teeth. 

Standard cloth grades in which the 
buff is offered include 64/68—3.15 wt, 
80/92—3.50 wt, 86/93—2.50 wt, and 
86/93 yellow treated. Many other 
grades, including flannels, are avail- 
able on special order. Buffs of types 
0 to 6 inclusive are regularly fur- 
nished in the small size, others as 
specials. Diameters range from 8 to 
15 in. 

Divine Brothers Co, 202 Seward 
Ave, Utica, NY 
MORE DATA? Circle 113, inside back cover 


Progressive Step Fly Bar Cuts 
Vibration and Spindle Wear 


Radial steps designed into the one- 
piece body of the head of this heat- 
treated fly bar take four small chips 
instead of one large chip. This is 
claimed to eliminate vibration and 
excessive wear on machine spindles. 

The bars are available in two mod- 
els: a 40 National taper, No. 9, Brown 
& Sharpe, and an R-8 taper with %- 
in. wide slots to accommodate tools. 

Lido Tools, 1972 Placentia, P O 
Box 403, Costa Mesa, Calif 


MORE DATA? Circle 114, Inside back cover 
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NEED GREATER __ 
EFFICIENCY IN 
METAL CUT-OFF? 


Model 300 Dual Purpose 
Saw—Capacity: 3%" x 6” 


Model 58B Dual Purpose 
Saw—Capacity: 6" x 10” 


There is a 


WELLSAW 


that will give 
it to you 


Model 600 Utility Saw 
— Capacity: 6” x 13” 


No. 8 Production and Utility Saw 
~Capacity: 8” x 16"; Model 1000 
similar — Capacity: 10° x 16” 


~ 


Model 1200 Heavy Duty Produc- 
tion Saw — Capacity: 12” x 16” 


Band sawing is the modern, efficient way to handle cut- 
off jobs for maintenance, general utility or production 
work. Wellsaws are the economical, easy-to-use tools. that 
let you make the best use of band sawing advantages. 
Wellsaws are simple in design, low in first cost ahd operat- 
ing cost, fast and accurate in use. The Wells line is broad, 
too. In addition to the standard models shown above, Wells 
offers a wide range of special purpose saws. You can 
select: exactly the tool that will serve your needs most 
effectively and most economically. 


Check your requirements and then check with your Wells 
Dealer to learn how little it will cost to 
meet your needs with a Wellsaw. If you 
prefer, write for descriptive literature. 


8 
505 Roosevelt Rd. °° Three Rivers, Michigan 
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WELLS. MANUFACTURING CORPORATION 
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TOTAL JOB ANALYSIS multiplies 
savings over ordinary cost studies. 


Your company can profit 
from this dual approach 
to cost reduction. At the 
Lockformer Co., Chicago 
manufacturer of roll form- 
ing machinery, hourly out- 


369% 


put of forming rolls (upper 
right) was increased from 
8.6 to 40. A round figure 
gain of 365%! Other jobs 
(most of them short runs) 
showed similar gains. // 
First, Lockformer’s hobs 
were redesigned to in- 
crease machine speed. The 
roll gear, for example, orig- 
inally cut with a 234” 
single-thread hob at 204 
rpm, now is cut with a 
triple-thread, 314” diam 
hob at 306 rpm. Feed is 
the same, but cutting time 
has been reduced. Second, 
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cycle time was trimmed by a 
Barber-Colman No. 16-16 MULTI- 
CYCLE machine. Combination 
power vertical feed and automatic 
cycling reduced approach distance. 
Rapid traverse of the workslide and 
hob carriage reduced noncutting 
time. To sum up— an automatic 


INCREASE 





cycling machine with complete 
general-purpose flexibility was com- 


bined with proper hob design to 
increase productivity 365%, and with 
better accuracy, finish, and tool life. 
// Take advantage of a Barber- 
Colman total job analysis to reduce 
your costs. A complete cost evalu- 
ation...developed from your gear 
prints and production requirements 
and backed by a machine demon- 
stration in our TEST CENTER 
(right). Phone your Barber-Colman 
representative for details. 


BARBER 
COLMAN 


BARBER-COLMAN COMPANY 


91 Loomis Street, Rockford. lilinois 
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NEW SHOP EQUIPMENT 


Precision Engineered 
Performance Tested 


Pre-Ground Cutting Insert 
Offered in Double-End Model 


In addition to utilizing both ends for 
cutting, the Manchester insert is 
completely pre-ground and ready to 
use. Back taper, front and side clear- 
. = ance is preground at both ends; 

2 center section of the insert is re- 

lieved to insure clearance regardless 

FS E F — &  « T F oO Be of depth of cut. The inserts are T-15 
HSS and are reported to offer the 


Worm Gear highest surface feeds possible, de- 
. pending on the material being cut off. 


Standard sizes are %, 3/16, % in. 

& se st E D 2 i D i  « e in © wide, 5% to 2-in. depth. They are in- 

terchangeable on all Manchester cut- 
off tools. When used with the new 
Manchester rake angle too, top rake 
One of our major capabilities is to design, develop grinding for angle clearance is elimi- 
and produce speed reducers that will insure maxi- nated. 
mum performance and economy in your operation. Portage Double Quick Inc, 1026 
Our experience in the special problems and objec- Sweitzer Ave, Akron 11, Ohio 
tives of power transmission is broad and deep. The MORE DATA? Circle 115, inside back cover 
men at American Stock Gear having this impor- 
tant capability, use the most advanced analytical 
engineering facilities to design speed reducers to 
meet tomorrows needs. 


Whatever size or style reducer you need, you'll find 
the right combination in the complete Perfection 
line —a line that is precision engineered and per- 
formance tested in thousands of different applica- 
tions. 


If you have a reducer problem that you feel is ° ° 

“different”, our engineers are ready to advise, de- Federal Comparator Gives Wide 
sign and produce speed reducers to your Selection of Gaging Methods 
particular requirements. In the mean- Versatile comparator has as its basic 
time, write for your copy of our Re- unit a sturdy base and precision col- 
ducer catalog containing illustrations, umn on which can be assembled a 


charts ‘and tables to help you on your variety of dial indicator gaging units 
or air, electric, or electronic heads. 


next application. One combination features a mi- 
crometer head with a 0.0001 in. dial 


We make a complete line of stock gears. Send for Gear catalog No. 360. indicator. With the 1-in. range of the 


micrometer settings up to 8 in. can 


be made using three gage blocks (1, 
Se 2, and 4 in.) The alternative holding 

arm has a fine adjustment that can 

be used for other dial gaging ar- 

rangements as well as for the air, 


electric and electronic heads. 
Federal Products Corp, Providence 


AMERICAN STOCK GEAR DIVISION ime 


PERFECTION GEAR COMPANY, HARVEY, ILLINOIS MORE DATA? Circle 116, inside back cover 
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ONLY SQUARE D STARTERS 
WITH ONE-PIECE 
OVERLOAD RELAYS GIVE Absolute PROTECTION! 


e Only Square D makes thermal 
overload relays with 1-piece construc- 
tion—and only with 1-piece construc- ere : 
tion can you know you've installed the (solder pot) 
heater correctly. Square D 1-piece ir teekue 
overload relays can be installed only to overload, yet 
one way. They are factory-assembled, pésttera ssf 
individually tested and calibrated, 
completely tamper-proof. Repeated 
tripping will not affect accuracy. , rye Heat-producing element 
You pay for overload protection — Za (is an integral partof 
be sure you get it. Insist on Square D RE. NSA a) sentiy joined to noid: 


l-piece overload relays for absolute = ots become mis- 
aligned. 





Square D Company 
Department SA-237 
4041 North Richards Street 
Milwaukee 12, Wisconsin 

Please send me information on Square D 
magnetic starters, along with your simple 
3-minute ‘jig-saw’’ demonstrator 





COMPANY. 





ADDRESS. 





CITY ZONE_____STATE 


SQUARE JT) COMPANY 


wherever electricity is distributed and controlled 
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HOW KAISER BENDS 
ALUMINUM CONDUIT 


ELBOWS...at low cost! 


Low-cost volume forming of conduit elbows by the Kaiser Aluminum & 
Chemical Corporation at their Dolton, Illinois, plant has been important 
to their attainment of a leading position in the production of aluminum 
electrical conduit. Conduit and elbows are produced in 13 standard sizes 
ranging from 2” to 6” I.P.S. A single, versatile Pines Model 3 Bending 
Machine handles the ten standard conduit sizes from ¥2” to 4”... 
producing smooth 90° elbows with speed and 

accuracy. 


The conduit elbows are bent without the use 
of mandrels, keeping tool costs low. Even with- 
out mandrels, there is no distortion of pre- 
threaded ends and flattening is held well within 
the limits set up by the Underwriters Labora- 
tories Code. Production of smaller size elbows 
is increased up to 75% by bending two at a 
time on stacked tools. 


Find out now how the speed and versatility 
of Pines Bending Machines can help you pro- 
duce better quality products that cost less. 


WRITE TODAY FOR COMPLETE CATALOG AND CASE STUDY REPORTS 


iP IN & S censincering co.inc. 


672 WALNUT ST, «© AURORA, ILL, 








Speciclists in Tube Fabricating Machinery 
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NEW SHOP EQUIPMENT 


DC Arc Welder Incorporates 


Simplified Controls 

RCP industrial de arc welder has 
simplified controls for both gas 
shielded arc and submerged arc 
welding. This selenium rectifier 500- 
600-amp power source provides the 
relatively flat volt-ampere character- 
istics required for maximum arc sta- 
bility for both automatic and semi- 
automatic welding, insuring instant 
are starting and recovery, reduced 
burn back and stubbing. 

Features include open-circuit volt- 
age control, weatherproof construc- 
tion, and the Westinghouse de-ion 
life-linestarter welder control. RCP 
welders may be parallel or series- 
connection to provide welding cur- 
rent or voltage as required. A 1-kva 
auxiliary transformer and two out- 
lets to supply 110-v 60-c singlephase 
power is another standard. 

Westinghouse Electric Corp, West- 
ing Arc Dept, Buffalo 5, NY 
MORE DATA? Circle 117, inside back cover 


G00 


Shaft Seals Can Be Taken Apart 
And Reassembled Without Tools 


Tak-Apart shaft seals can be easily 
disassembled and reassembled by 
hand and feature a universal design 
so that sizes up to 4 in. dia can be 
stocked for off-the-shelf ordering. 
Low volume users can specify seals 
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NEW SHOP EQUIPMENT 


for testing and production runs from 
a Tak-Apart seal chart. 

The seals, which are said to give 
better efficiency through the use of a 
standard O-ring packing and a Tef- 
lon-coated inner sealing surface, con- 
form to all standard face-type car- 
tridge seal dimensions and_ will 
replace all other standard cartridge 
seals. 

Gits Bros Mfg Co, 1866 South Kil- 
bourn Ave, Chicago 23, Ill 


MORE DATA? Circle 118, inside back cover 


Richards Master Mold Designed 
To Allow Automatic Cycling 


This single station master mold unit 
die is capable of performing the op- 
erations of any conventional unit at 
as much as 70% reduction in cost, ac- 
cording to the manufacturer. The 
unit features removable sections on 
either side so that die casters can in- 
corporate side core pulls for each or 
any of three sides (right, left, front). 
It also has an added automatic kick- 
er pin for positive ejection of molded 
products. 

Additional features of the unit are: 
ball bearing seated leader pins; re- 
movable solid pollar post in back to 
give 4-side support to the die; addi- 
tional locking pins to assure against 
unit spreading under pressure; spe- 
cial arrangement of offset alignment 
screws to assure positive matching of 
die sets, and insertion in vertical po- 
sition allowing easy chain pull re- 
moval and replacing of inserts in the 
unit. 

Richards Tool & Mold Co, Racine. 
Wisc 
MORE DATA? Circle 119, inside back cover 
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| rcouncing 
-PINES 


SELL 


sg 0)-)-ael 0b re) do 
MACHINERY 


4500 TO 6500 PIECES PER HOUR 


Pines-Grieder Cut-Off Machines cut round tubing up to 4” diam- 
eter, with wall thickness up to .250”, and will handle rectangular 
or other tube shapes. Any length is cleanly cut with extreme ac- 
curacy .. . dual shear cut eliminates tube-end distortion. Cuts 
steel, stainless, and non-ferrous metals in 1/3 second cycle time. 
With feed speeds to 600 ft. per minute, length of piece deter- 
mines production rate. Tooling quickly and easily changed for 
various tube sizes. REQUEST CATALOG 441 





PINES END FINISHING MACHINES 
simultaneously deburr, chamfer, face, 
tube, pipe or rod. Handle stock to 5” 
diameter with high production rates, 
long life accuracy. Quick, simple tool- 
ing and set up. Five models available, 
manual or automatic, to handle single 
or double end operations. 

REQUEST CATALOG 401 


Mh PIN & Sensinceains co. inc 


670 WALNUT ST. + AURORA, ILLINOIS 


AUTOMATIC LOADER AND FEEDER 
for Pines-Grieder cut-off equipment. 
Frees operator by automatically feeding 
up to 15,000 Ibs. of stock in lengths to 
22’ through the machine. These units 
are also suitable for feeding other types 
of equipment. 

REQUEST CATALOG 442 








Sn in Tube Fabricating Machinery\) 


% NEWS NOTE: GRIEDER INDUSTRIES, INC. HAS BEEN MERGED INTO 
PINES, PIONEER BUILDERS OF QUALITY BENDING EQUIPMENT. 
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Ever see anything so versatile as JAMINUM’ > 


Generally, laminated shims of LAMINUM are cus- 
tom stamped to blueprint specifications. Because 
the laminations are so easily p-e-e-l-e-d to bring 
the shims down to desired thickness, LAMINUM 
shims are used universally on assembly lines 
where they save time and cut costs. 

But occasionally you run into a special situation 


quarters so as to come up withvarying thicknesses 
to correspond with variations in the job at hand. 
That’s LAMINUM! It’s fast. Practical. Precise. 
No need for stand-by equipment. No machining. 
No grinding. No counting. No stacking. No mik- 
ing. And no grit between layers—ever. 
For quick estimates and service, send your 





—the need for a shim of vary- 
ing thickness, for example. 
LAMINUM solves that problem 
with cost cutting ease. As 
illustrated, the shim is scored 
into quarters. Then layers 





LAMINUM is the registered trade 
name for Laminated Shims 
with layers completely surface 
bonded to look and act like 
solid metal. Design Folder No. 
4 contains all facts and engi- 
neering data. Send for it. 


prints to the Laminated 
Shim Company, Inc. West 
Coast Sales and Service 
600 Sixteenth St., Oakland 
12, Calif. Home Office and 
Plant 3109 Union St., 
Glenbrook, Conn. 








are p-e-e-l-e-d from the 


IN BRASS MILD STEEL STAINLESS 


ALUMINUM...WITH LAMINATIONS .002” OR .003” 


NOW ALSO IN TITANIUM WITH LAMINATIONS .003” 
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NEW SHOP EQUIPMENT 


Portable Plastic Sprayer Handles 
Workpieces Too Large for Dipping 


This new portable equipment, de- 
signed for the spray application of 
hot-melt plastic coatings, will apply 
an easily-strippable, protective coat- 
ing to entire machines, large ma- 
chined surfaces, and other work- 
pieces too large for the dip method. 
It is also good for encapsulating as- 
sembled equipment for shipment or 
storage. Coatings %-in. thick can be 
applied at 8 to 10 sq ft per min. 

The compact unit has a specially 
designed, gun-type spray head with 
an adjustable (150 to 400 F) temper- 
ature heat jacket; an insulated ad- 
justable temperature supply hose; 
and a portable, %-hp, self-purging 
pumping unit which mounts on a 
controlled temperature melt tank in 
much the same manner as an out- 
board motor. 

The equipment is easily portable to 
any desired location by mounting the 
melt tank on casters or a dolly. A 
14-jn., 60 to 80 lb air connection and 
a 115-volt, three-wire power source 
are required. The entire equipment 
pulls less than 25 amps. 

Evens-Thompson Mfg Co, Inc, 
Center Line, Mich 
MORE DATA? Circle 120, inside back cover 


Accessory Sharpens Engraving 
Cutters to Any Angle or Shape 


Model CG-21 universal cutter-grind- 
er sharpens single lip engraving and 
routing cutters. The universal cutter 
head permits an operator to sharpen 
cutters to any side or angle or shape, 
including ball or round nose cutters. 
Accurate side clearances and tip or 
end rake are achieved without re- 
moving the cutter from the collet. 
The cutter head is equipped with 
an index unit for grinding 2, 3, or 
4-sided cutters and the universal 
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-cut faster 
last longer 


See Your DELTA Industrial Distributor 


DELTA FILE WORKS, INC., PHILADELPHIA 37, PA. 
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Pick the one that’s 
right for your job! 


It pays 
to specify 


DRILLS 
f REAMERS 
BLANKS 


Carbide Tipped and Solid Carbide 
Premium Quality High Speed Steel 


BLANK SETS 


Uniformly hardened high 
speed steel reamer and drill 
blanks precision ground to 
new close tolerance limits. 


DRILL SETS 
Standard stock sets include Fractional, Wire and Letter 
size drills, packaged in convenient folding index cases, 


Coll your local distributor today—or write Ace 
direct for latest catalog and price information. 


ACE DRILL 


Adrian, Michigan 








ORIGINATORS OF “‘GROUND-FROM-THE-SOLID” DRILLS 
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head is graduated from 0 to 90 de- 
grees for side angle, from 0 to 45 
degrees for side clearance, and from 
0 to 35 degrees for tip or end rake. 
The head takes split collets for 
straight shank cutters up to %4-in. 
dia and collets with internal taper 
for standard tapered-shank cutters. 

The 2%4-in. dia grinding wheel is 
cup-shaped and is mounted directly 
on the ball bearing motor which op- 
erates at 10,000 rpm from standard 
ac or de outlets. 

Wheels for high speed cutters are 
stocked in 60, 80, and 100 grit and 
diamond-impregnated whee!s for 
tungsten carbide cutters, in 100, 240, 
and 500 mesh. 

H P Preis Engraving Machine Co, 
204 U S Highway 22, Hillside, NJ 


MORE DATA? Circle 121, inside back cover 


Delron Line of Locknuts Made 


For Honeycomb, Sandwich Panels 
The 700 Series is a complete line 
of structural floating locknuts for 
honeycomb or sandwich-type panels. 
These integral units are said to offer 
substantial advantages and savings 
over the use of standard floating nut 
plates. 

The series combines a floating nut 
element with a structural-type panel 
fastener, which is fast becoming the 
standard of the industry. Simple in- 
stallation procedures eliminate the 
need for intricate hole patterns and 
secondary riveting operations now 
required for conventional nut plates. 

The floating action of the 700 series 
fastener allows for total misalign- 
ment of 1/16 in. 

The series is available for %4-in. 
panels and up, in sizes from 8-32 to 
4-28. Body section can be purchased 
in aluminum, carbon or stainless 
steel. 

The Delron Co, Inc, 5224 Southern 
Ave, South Gate, Calif 
MORE DATA? Circle 122, inside back cover 











Precision Operation 
At A Reasonable Price 


LINLEY 


NEW...MODEL 1A 


JIG BORING MACHINE 


Accurate to a high degree, the new 
Linley Jig Borer with its many im- 
provements has the versatility nec- 
essary for modern tool and die 


work. 


Heavier table and saddle assem- 
blies insure greater rigidity, accu- 
racy and eliminate overhang. 
Square edged ways, easy reading 
reference scales and positive no- 
shift table and saddle locks are 
other features that add to its pre- 
cision operation. 


Table size, 7” x 1712”; table travel, 
62” x 10”. Guaranteed lead screw 
accuracy, one ten thousandths over 
the entire range. 


Send for specifications, prices. 
LINLEY BROTHERS CO. 


664 State Street Ext. 
Bridgeport 1, Conn. 
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ACCEPTED 
ACCURATE 
AUTOMATIC Fe 


360° Tracer Control Systems plus spindle speed control. 


HONEYWELL ELECTRO HYDRAULIC TRACER SYSTEMS 


Now operating on a wide variety of well-known 
machine tools (some of them illustrated at the 
left), Honeywell 180° and 360° Tracer Control 
systems provide fast, accurate and reliable system 
response for smooth application of large increments 
of hydraulic power. 

They combine the flexibility, remote control and 
finesse of electronics with the power and fast actua- 
tion of hydraulics. They’re far more flexible than 
completely hydraulic systems. These systems have 

Gorton Vertical Milling Machine been designed for ease of application. Modular 
equipped with Honeywell 360° Electro construction simplifies and speeds field service. 


Hydraulic Tracer Control System. 
ACCURACY —Accuracies of + .0005” from 
template to part and + .0002” from part to part 
have been achieved in actual use. 


ADAPTABILIT Y —These systems are now in 
operation on all types of machine tools, from light 
duty engine lathes to huge spin forging machines. 
Every application is custom fitted—at production 
line prices. 


PERFORMANCE —Each Honeywell system 
becomes an integral part of the machine tool. The 
Frauenthal vertical contour (radome) control system can be adjusted to compensate for 
grinder with Honeywell Electro Hy- changes in machine performance during the life of 
draulic Tracer Control System. the machine. Speed range of 300 to | is normal; 
greater rangeability is available on some applica- 
tions. Tracing speed ranges up to 60” per minute 
are available. 


For further information on Honeywell’s new ma- 
chine control systems and components and their 
application to your specific job, contact Minne- 
apolis-Honeywell, Machine Control Group, Dept. 
AM-9-61 Minneapolis 8, Minnesota. Sales and 
service offices in all principal cities of the world. 


Giddings & Lewis Vertical Mill with two Honeywell 


Honeywell 360° Electro-Hydraulic Tracer 


Control Systems. 
[HH] Fait ix. Conciol 
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This recent Goss & DeLeeuw devel- 
opment has already received uni- 
versal acclaim as an outstanding 
ochievement. 


In speed, ease of tooling and pre- 
cision finishing, the “1-2-3” chucker 





provides engineering advantages 
which result in vastly greater production 
at a fraction of parts’ costs by other 
methods. 


Easy, fast change-over from job to job 
makes this machine ideal for short-run re- 
quirements. Sturdy construction, power 
and speed make its advantages also ap- 
parent on long runs. 


"1-2-3" means ability to handle 
work requiring machining opera- 
tions on one, two or three ends si- 
multaneously or in sequence — a 
method exclusive with Goss & 
a and offered on this ma- 
chine. 


IMustrated literature available 
promptly on request. Send 
samples of your work for time 
and cost estimates. 


Goss and pe LEEUW 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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PORTABLE TOOL BALANCERS are 
available in two new small sizes, 1 Ib 
and 4 oz, for suspending small power 
tools on production lines. Load capaci- 
ties are from 0 to 2 Ibs and 0 to 4 Ibs 
respectively, and dismantling and 
servicing can be accomplished by re- 
moving four small screws—Aero-Motive 
Mfg Co, 1803 Alcott St, Kalamazoo, 
Mich 

MORE DATA? Circle 123, inside back cover 


Self-Locking Capscrews Resist 


Extreme Tension, Vibration 


One piece all-metal Place Bolts are 
self locking and are said to have a 
greater release torque than other 
types in both tension and vibration 
tests. 

The patented bolts are free spin- 
ning cap screws that have an elastic 
diaphragm in their heads. This dia- 
phragm furnishes additional elonga- 
tion when the bolt is tightened. In 
addition, six slots in the upper face 
of the head make the heads lighter 
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ALEMITE 
BARREL-TO-BEARING 
LUBRICATION... 


product and 
profit boosting 
production 
tool 


ener 


Lubrication is a vital production tool—proven as the means to 
step up production . .. cut downtime .. . increase machine life 
and efficiency! A lubrication system should be as carefully selected 
as any other major production tool in your plant. Investigation 
will show that the finest plan is Alemite Barrel-to-Bearing Lubri- 
cation. 

Every day, more and more profit-minded plant men place their 
trust in Alemite Barrel-to-Bearing Lubrication. With either elec- 
tric, air or hand operated equipment, it provides the cleanest, fast- 
est, most efficient transfer of lubricant from refinery barrel to your 
machinery’s bearings. It can fill your plant’s needs for high pres- 
sure lubrication, servicing oil reservoirs, filling gear housings, and 
refilling grease guns. 

A letter or phone call will bring an Alemite specialist with a 
plan to boost your profits with the most efficient lubrication sys- 
tem yet developed. Or write for a free Alemite Catalog today! 


~sas| ALEMITE 


OIvisSsfon 


Dept. C-91, 1850 Diversey Parkway, Chicago 14, Illinois 
tn Canada: Stewart-Warner Corporation of Canada, Ltd. 
Belleville, Ontario 





Barrel pump is inserted 
into a fresh drum of 
lubricant. 








Pump supplies lubricant 
under pressure through 
pipes to all outlets. 


Operator hooks onto spaced 
pipe outlet applying 
lubricant where needed. 
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MODEL HUiI11 


Hydraulic Feed, Universal 
Joint-Type Drilling Machine 
with 24° x 50° drilling area 
and with forty-two 1-3/4" 
spindle drivers, each with 
two-speed and neutral ad- 
justment. Thirty-six spindles 
in slip spindle plate, and 
power shifting fixture, han- 
die drilling and reaming of 
three different engine cylin- 


HD13 


straight line drilling machine with hydraulic table feed and 18 
spindies each having 11/16" diameter drill capacity in mild 
steei. Spindle center distances are adjustable along the 6-foot 
machine rail. 


MODEL MR148 


Three-way, three-spindie, horizontal 
boring machine with selective auto- 
matic feed cycie. Handies boring of 
cylinder and crank bore for 3 sizes of 
1-cylinder biocks. Also bores for wet 
sleeves in 2- and 3-cylinder biocks. 


60 years of Machine Tool Engineering 

Experience is at your service for : 

© Multi-Spindie Boring e¢ Single and Multi-Spindle Honing 

© Straight Line Multi-Drilling e¢ Adjustable Spindle Drilling 

© Special Multiple Operation Machine Tools Write for Details 


MOLINE TOOL COMPANY | ®EPRESENTATIVES 
100 20TH STREET * MOLINE, ILLINOIS IN PRINCIPAL CITIES 
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NEW Revolutionary Design 
LOW COST 


MACHINE MOUNTINGS 


Eliminate Anchor Bolts 

Cement and Lag Screws 
Installation so easy! Just cut to 
shape and size you desire from stan- 


dard 18" x 18" FABCEL sheets. Slip 
into position, then check the differ- 


ence in time and money! f 


FIA/BIC/E|L| 


FABCEL’S engineered, recessed suction cells lock machine to floor. FABCEL 
Neoprene Pads cut job rejects, increase life of machines and buildings. 


FABREEKA PRODUCTS COMPANY, 
1190-A Adams Street, Boston 24, Massachusetts 
Representatives in Principal Cities 
In Canada: International Equipment Co., Ltd., Montreal, P.Q. 


- made dy the makers of Galreehka - 




















INC. 
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than conventional head and the low- 
er mass and inertia enable the place 
bolt to withstand impact and shock 
loads better than solid heads, ac- 
cording to the manufacturer. 

A recess adjacent to the shank on 
the seating face also contributes to 
keep the bolts locked. When the bolt 
is tightened, the recess places the 
load on the outer surface of the bear- 
ing area and causes the elastic dia- 
phragm to act as a controlled spring 
element. 

Screw and Bolt Corp of America, 
P O Box 1708, Pittsburgh, Pa 


MORE DATA? Circle 124, inside back cover 


Nah 


Hand Hydraulic Shear Cuts 
Up to 2 x 2-in. Mild Steel 


This 45-lb unit cuts rounds, flats, or 
angles; blade changes can be made in 
10 seconds; 19 lb of pressure on the 
handle cuts %4 x 1% in. Power is sup- 
plied by a 5-ton hydraulic jack of 
standard make which can be easily 
removed for cther uses. 

Shear, complete with blades for 
flats, is $75; blades for angles or 
rounds are $6 per set. 

Vega Enterprises, Box 197, Dayton 
1, Ohio 
MORE DATA? Circle 125, inside back cover 


NYLON AND FIBERGLASS blanks for 
making required size 5-C collets give 
tremendous gripping power, flexibility, 
and excellent protection, according to 
manufacturer. A few of these blank 
collets is said to assure protection 
against running out of collets and to 
eliminate tooling problems for unusual 
sized or shaped workpieces. They are 
not affected by coolants or heat — 
Production Machinery Sales, 2815 W 
Burbank Blvd, Burbank, Calif 

MORE DATA? Circle 126, inside back cover 
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systems engineering © 


to automate any 
production process 


LOUIS ALLIS engineered systems 
automate Chrysler assembly lines 


An automobile assembly line is a materials handling 
complex of movement and synchronization. Feeder 
lines joining the main-line must deliver components 
on time — and in perfect synchronism. Still, the 
system must be flexible enough to accommodate 
speed changes when desired. 


The Plymouth assembly plants in Detroit and 
St. Louis are models of this type of automation... 
and electrical components for the materials handling 
systems were custom-engineered by Louis Allis. L. A. 
systems engineers worked with Plymouth engineers 
to map the flow sequence. Louis Allis provided the 
adjustable speed drives and precision controls to 
operate the systems and supervised the installation. 
The result: integrated, automated systems that 


ASD-239 


eliminate time loss, manpower waste, and excess 
materials handling costs. 

Synchronized conveyors operate at pre-set speeds by 
following built-in master job-rate controllers. The 
system provides for automatic, position-perfect 
transfer of body components from one conveyor to 
another, A three-dimensional area control center 
monitors and records all conveyor operations. 


If your plans call for automation, contact Louis Allis 
for systems engineering assistance — and single- 
source responsibility of drive and control design, 
manufacturing, and service. Call the Louis Allis 
District Office nearest you, or write to The Louis 
Allis Co.,452 East Stewart Street, Milwaukee 1, 
Wisconsin. Ask for Bulletin 2900. 


LOUIS ALLIS 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE SPEED DRIVES 











CUT 
CUT 
CUT 


New “No. 20” 
OStHLATOR 


Available on 
leasing or extended 
payment plan. 


IT OSCILLATES LEAVES “MACHINE 
WHILE IT CUTS TOOL” FINISH 


Ye 


Abrasive Cutting Machines 


MANUAL OR POWER-OPERATED MODELS 
FOR WET, DRY OR ANY-ANGLE CUTTING! 


i a 


BEAVER PIPE TOOLS, INC. 


DANA AVE 
WARREN, OHIO 
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Harrop Furnaces Designed For 


Firing in Special Atmospheres 
Line of furnaces are equipped with 
heating elements made from molyb- 
denum disilicate and are suitable for 
firing in oxidizing or nitrogen atmos- 
pheres from 2600 to 3000 F or in 
atmospheres containing Co or Hz up 
to 2730 F. 

The hearth of each furnace is 
raised above. the floor to expose the 
complete load to radiation and to 
facilitate heat transfer. Standard 
models are available in three forms: 
cabinet models (shown) with elec- 
trical and control components in a 
separate cabinet and with setting 
spaces ranging from 7 by 7 by 14 in. 
to 12 by 12 by 22 in.; elevator mod- 
els with setting spaces ranging from 
12 by 12 by 22 in. to 36 by 30 by 84 
in., and shuttle kiln models. 

Harrop Precision Furnace Co, 3470 
East Fifth Ave, Columbus, Ohio 
MORE DATA? Circle 127, inside back cover 


PSUI (pulse synchronized unbalance 
indicator) electronically determines the 
amount and angle of vibration caused 
by an unbalanced rotating part. Filter- 
ing is done by synchronous rectifica- 
tion circuits that reject noise between 
500 and 5000 rpm (standard) or up to 
50,000 (on request)—General Motors 
Research Laboratories, 12 Mile and 
Mound Rds, Warren, Mich 

MORE DATA? Circle 128, inside back cover 
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This WORM... gamed 


a 


Building precision into other machine tools is the unique 
distinction that can be claimed for The Lees-Bradner 
Model HT Thread Milling Machine. 

The worm illustrated above was produced on this 
machine by the Cleveland Worm and Gear Co. in one 
hour 23 minutes at a cutter spindle speed of 61 R. P. M. 
The pitch diameter of the worm was 3.728” with an 
outside diameter of 4.625”. 

Many tough thread milling problems like this have been, 
and are being, solved by this remarkably versatile machine. 

Contact us or your local Lees-Bradner representative 
for complete information on fast, precision threading 
with the Model HT Universal Thread Milling Machine. 


IMPROVING GEARS...FOR YEARS! 
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Details on Worm Gear Production 


Hob Spindle Speed 61 R. P.M, 


Circular Pitch 1.420" 


Pitch Diameter 3.728" 
Outside Diameter 4.625" 


] hour 23 min. 


Threading Time 


2315 Steel 


51.76 Ibs. 


Material 


Weight of Worm 


Te 


NEES BRUNE 


CLEVELAND 11, ONIO, U.S.A. 
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NEW... ALL NEW...FROM | 


KALAMAZOO 


Ap 


Guide Clamps on Portable Drills 
To Assure Drilling Straight Holes 


Drill-guide attaches to any portable 
drill and assures the accurate drill- 
ing of holes perpendicular to a sur- 
face or at any desired angle up to 
60 degrees from perpendicular. The 
attachment is clamped on the drill 
with a _ radiator-hose-type clamp 
which may be left on the drill 
permanently. Two graduated dials 
regulate the drilling, one controls 
left and right deflection and the 
other, up and down positioning. 
Ames Precision Machine Works, 
Waltham, Mass 
MORE DATA? Circle 129, inside back cover 


Now, after more than four 
Model. 14A — 

roven, cost s eatures, this h Jriven, heavy elilekioh MEolil ta’ t 
shen capacity and ability in excess of a ut method, at far less too st cr, 
Suet: Optical Form Grinder Projector 
conse, thock —. increore Slede-tifes conven Can Serve as Bench Comparator 
ent 36° machine height to reduc arge 14 x 24 capacity; pus This new optical form grinder pro- 
ee ee ews Sdjustopie Dawe fensior jector comparator, known as the 

For complete details on this ama e to one OFG-300, can be used on most stand- 
Kalamazoo representative. Facilities for test runs of your material on the ‘Big ard surface grinders. Operation is 
ee ee simple: Conventional grinder ccn- 
trols develop shapes and forms by 
following the enlarged projection of 
the workpiece on the screen. 
MACHINE TOOL DIVISION 508 Harrison St. The projector—which is furnished 

: complete with a focusing worktable, 

Kalamazoo Tank & Silo Company Kalamazoo, Mich. surface illumination attachment, 


graduated screen, and 10X and 20X 
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BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Sales: Bethlehem Steel Export Corporation : fre 
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INSPECTION PROJECTOR MAGNIFIES 
FOR (8) QUALITY... 


Our inspection projector magnifies cutting edges Consult these CIRCLE R Specialists . . . 
to eliminate the minute angular deflection that A. 

could cause you costly production losses . . . acne Ay te 

just one of many inspections that account for 

Circle R quality. 


CIRCLE R saws, slitters and combination center 
drills must submit to constant exhaustive inspec- 
tion to work their way to you. They've got to 
prove they can ensure you correct cutting angles, 


long service, and minimal downtime. PROVIDENCE 5, RHODE ISLAN 


Specialists in Circular Cutting Tools use 1923 


METAL SLITTING SAWS * COPPER SLITTING SAWS * SCREW SLOTTING SAWS * COMMUTATOR SLOTTING SAWS © JEWELERS’ SLOTTING SAWS © CUT OFF SAWS © CIRCULAR 


KWIVES & ROTARY SHEAR BLADES * CURCOLOY STEEL SAWS * SOLID & TIPPED TUNGSTEN CARBIDE SAWS © COMBINED DRILLS & COUNTERSINNS + CENTER REAMERS 


PROJECTION INSPECTED 








Send for Catalog P Showing More Than 1200 Items 
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AN INTRODUCTION TO INTERFEROMETRY 


This report shows how interferometers can measure and com- 
pare lengths, angles, parallelism, and surface condition. 
24 pages, fully illustrated 50c 


Reader Service Dept., American Machinist /Metalworking eet 
330 West 42 Street, New York 36, N. 














A SPECIALIZED CAM MILLING SERVICE 
Over 100 Types of INDEXING TURNTABLES 


Also Geneva Geors, Spot and 
Butt Welding, Positioners 
for Brazing, Spraying, Welding 


oO and Soldering 


Contract ract production; 
Special automatic machines 


CAM CALCULATING SERVICE 


CAMS 


ep ALL TYPES 
2) MADE TO = 
gs YOUR SPECS! 


Write for 
catalog 55-C 





EISLER ENGINEERING CO., INC. 
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lenses—can be used as a conven- 
tional comparator on a workbench. 

Portman Instrument Co, 1997 Pal- 
mer Ave, Larchmont, NY 


MORE DATA? Circle 130, inside back cover 


Storage Drawers Adaptable 
To Existing Metal Shelving 


Standard metal shelving can be con- 
verted to full suspension, visible 
storage drawers in a few minutes 
through use of the Cribdrawer. This 
drawer glides on a heavy-duty ball 
bearing suspension system and, when 
open, exposes all parts fully classified 
and ready for selection, fast issue, or 
inventory control. 

It is available in a wide variety 
of sizes and can be used both in new 
installations and in the conversion of 
existing metal shelving. Drawer can 
be subdivided into more than 500 
different combinations by inserting 
partitions, dividers, label holders and 
other accessories in the slots pro- 
vided. 

Cribdrawer Co, 38 Maplewood Ave, 
Philadelphia 34, Pa 
MORE DATA? Circle 131, inside back cover 


SMALL LIGHTWEIGHT STAINLESS fas- 
tener is designed for installation in 
sheets thicker than 0.040 in. The fas- 
tener is self locking, stays flush on the 
reverse side of the sheet, and is suit- 
able for use at temperatures up to 
800 F. Available in sizes 4 to 10 the 
nuts have class 3-B threads coated 
with dry film lubricant—Penn Engi- 
neering & Mfg Corp, Doylestown, Pa 
MORE DATA? Circle 132, inside back cover 
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IN THE BROADEST LINE 
OF INDUSTRIAL FILTRATION EQUIPMENT 


From Air to Zine Cyanide — a CFC filter is installed on 
every type of industrial filtration job. Ranging from a 
5 CFM FULFLO air filter to automated DELPARK 
coolant filters for central systems handling hundreds of 
pounds of sludge every hour, CFC equipment is used for 
every filtration operation — for air, oils, coolants and 
chemicals. 

CFC filters are the choice of industry because they have 
been proven under diverse and critical operating condi- 
tions . . . because CFC has 25 years of design engineering 
experience in every type of filtration... because, from 
over 4311 standard models and media, plant and design 
engineers can be sure they will get the best filter available, 
at the lowest cost. 


COMMERCIAL FILTERS CORPORATION 
MELROSE 76, MASSACHUSETTS 
PLANTS IN MELROSE, MASSACHUSETTS AND LEBANON, INDIANA 
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Small Plug-in Switches Have 


SPECIAL MACHINE THAT AUTOMATICALLY CHAMFERS the top and bottom Full Industrial Control Rating 
edges of helical steel springs is a self-contained unit consisting of a rotating Model M precision switches, said to 
friction drive work fixture and two adjustable grinding lathes mounted on a be the only small size plug-in limit 
common base. Machine will chamfer 2000 to 4000 springs an hour with manual switches with full 600-volt industri- 
loading and 7000 to 8000 an hr with an automatic hopper feed arrangement al control rating have a contact gap 
—Acme Mfg Co, 1400 E Nine Mile Rd, Detroit 20, Mich of 34 in. The wide gap reportedly 
MORE DATA? Circle 133, inside back cover eliminates the possibility of cross 





ANOTHER @NORTON BM PRODUCT 


Now—abrasive belt machining grinds sheets, strip, and 
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NEW SHOP EQUIPMENT 





circuiting, assures positive circuit 
breaks when the switch is actuated, 
and eliminates wiring polarity prob- 
lems. Tests have demonstrated that 
the contacts will give 100 million cy- 
cles at 115 volts, 5 ma with virtually 
no erosion. 

Other features of the switch are 
water, dust, and oil tight construc- 
tion, 50 degree overtravel in both 
directions, and a short trip differen- 
tial of 6 degrees. 

R B Denison Mfg Co, 386 Broad- 
way, Bedford, Ohio 
MORE DATA? Circle 134, inside back cover 


Automatic Sorter Gages Dice 

For Semi-Conductors 

Manual gaging and sorting of dice, 
pellets, or wafers for semi-conduct- 
ors is eliminated through use of the 
TSK Auto-Sorter, a high-speed unit 
that automatically gages germanium 
or silicon pellets (wafers or dice), 
and sorts them into the proper cate- 
gories. Design enables the model to 
gage and sort 2400 pellets per hour, 
into any one of 10 categories, with 
consistent repetitive accuracy to 
within 0.000040 in. 


Variety of automatic controls is in- 
cluded as standard equipment. Digi- 
tal counters count each pre-set cate- 
gory. The unit may be set to stop 
automatically after the pellet supply 


ROS? 
<ROs 


runs out, or after a given number of 

rejects is reached. 
Dist by Mitsui 

York, NY 

MORE DATA? Circle 135, inside back cover 


& Co Ltd, New 


WRIST PIN HOLES ARE BROACHED instead of reamed on this new dial-type 
machine that turns out over 500 connecting rods per hour at 80% efficiency. The 
6-station machine maintains a tolerance of 0.0007 in. on the rod holes which 
have hardnesses between 197 and 241 Brinnel. Stations 1 through 5 are for 
loading the rods, drilling, core drilling and chamfering the holes. At station 6 
the holes are broached at 30 fpm with a force of 4700 Ibs throughout an 18-in. 
stroke.—The Cross Co, Park Grove Station, Detroit 5, Mich 


MORE DATA? Circle 


136, inside back cover 





Stainless steel coil to precision tolerances 
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BEHR-MANNING ABRASIVE BELTS, used on 
a wide variety of new machines, are pro- 
viding industry with high-speed precision 
grinding that reduces production costs, 
makes better materials available for fab- 
rication, and solves fabrication problems 
themselves. 

Can abrasive machining cut your costs, 
make your products more widely applica- 
ble? Very probably. And we’ll be happy to 


help you find out. It’s a fact that Behr- 
Manning devotes more men, facilities and 
resources to coated abrasive research 
and development than anyone else in the 
world. And brings you the coated abra- 
sives you need where and 

when you need them. 

BEHR-MANNING CO., 

Troy, N.Y., a division 

of Norton Company. 


BEHR-MANNING 
Abrasive Enginecring 
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ERSACHEK 


Versachek and Height Gage, 
a standard gaging package 


Classifier Unit for 
Rapid Sorting and Inspection 


Multi-Stage Classifiers sort by size ranges, 
plus over and under 


Multiple Switching for 
Rapid Gaging of Different Points 


Every manufacturer can now reap the 
benefits of high magnification, close 
tolerance, visual gaging with utmost 
accuracy and reliability, plus ease and 
simplicity of operation. 
Versachek combines rugged electronic 
circuitry and experienced gagemaker’s 
craftsmanship to provide a_ unique 
combination of features... 
¢ Tolerances within millionths, read at 
a glance. 
Built-in calibration. 
Common zero for all magnifications 
from 400:1 to 20,000:1, or more. 
Modular design for easy interchange 
of units without special skills. 
Power output for operating digital 
recorders, printers and auxiliary 
equipment. 
Above all, Versachek is versatile, using 
off-the-shelf, modular components. In 
addition to Height Gage and Compara- 
tor Stand, you can use Versachek with 
Capsules to build custom fixtures and 
in-process gaging systems, and add the 
modular units multiple switchers, 
classifiers, digital voltmeters to 
create either simple or sophisticated 
control, sorting and feedback systems. 


Find out about the many ways Versachek can Pay Off for you! 


Send for the comprehensive Vers 


rsachek Catalog with specifica- 


tion and application data. Ask for No. 614. 


TAFT-PEIRCE 


GAG/ING 


TAFT-PEIRCE MANUFACTURING CO. 
13 MECHANIC AVENUE, WOONSOCKET, RHODE ISLAND 
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Vari-Speed Belting in Link Form 
Is Adjustable to Any Length 


Link form permits quick adjustment 
to any desired length. Belting is fur- 
nished in single or twin link types; 
widths are from % to 4 in. Known 
as Adjusta-Link, it fits all V to V 
drives and is interchangeable with 
all endless molded and wood block 
belts. It is sold by the foot to make 
any size belt desired from the same 
roll. 

Links are die cut and precision 
made. Every foot of belting is pre- 
stretched and tested; it is also heat 
treated and oil resistant. The belt- 
ing is easily installed or detached 
with a pair of pliers and a hook tool. 

Lovejoy Flexible Coupling Co, 
Dept AM-3, 4966 West Lake St, Chi- 
cago 44, IIl 
MORE DATA? Circle 137, inside back cover 


Mist Coolant System Provides 
Visible Finger-Tip Control 


Type C Trico-Mist coolant system for 
metal cutting too! and stamping oper- 
ations is designed so that air and 
coolant valves are independent of the 
container and near the mist nozzles, 
giving the operator safe, visible, 
finger-tip control of the mist volume. 
System consists of three basic 
parts: coolant container, dual control 
valve assembly, dual tube assembly, 
Manifold block out'ets on the cover 
of the container are connected to the 
control valves by dual nylon tube as- 
semblies, available up to 10 ft. Valve 
assembly consists cf two compact 
precision valves that control the air 
and coolant volume. As many as six 
independently controlled nozzles can 
be serviced from one container. Mist 
spray is generated by the specially 
designed nozzle, using compressed air 
from the shop airline (50 to 125 lb). 
Trico Fuse Mfg Co, 2948 N 5th St, 
Milwaukee 12, Wis 
MORE DATA? Circle 138, inside back cover 
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Micro-Chip is all alike! 


It’s consistent. And you can start either end. Like a regular cigarette, 
both ends of Micro-Chip are alike .. . chamfered in sizes 12" through 
2". Kaiser Aluminum’s new screw machine stock consistently delivers 
small chips ... fast machining ... minimum tool resetting... uniform 
machinability throughout each bar, from bar to bar and lot to lot. 


Call your Kaiser Aluminum Distributor for “Micro-Chip” 2011-T3. 


ASK YOUR KAISER ALUMINUM DISTRIBUTOR FOR YOUR 1961 ALLOY COLOR CODE CHART + NEW LEADERSHIP IN THE WORLD OF ALUMINUM 
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1962 MODEL OF A FAMOUS 'WORKHORS 


— The LR 200, like its predecessors, is a fully automatic, cam- | 


operated, multiple tool lathe designed for both job lot runs and : HH 
st 


continuous high production with carbide tools. Its patented guick ~~ 


a 


' 
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SPECIFICATIONS 
changeover mechanism has been further improved, providing even |~—- 
Swing over ways 11" 


Swing over front greater speed and ease in changing from job to job. Other im- 


H 1/5” ° ° ° ° 
Faas wear slides 5th provements include a new air operated main drive clutch, 25% 
between centers* 22" or 40" | additional horsepower, a new lost-motion mechanism, and pro- 
Spindle s; s = ° ° ° ° 

—— ranges) 60 to 406 rpm vision for installation of automatic chip conveyors. 
146 to 980 rpm 
wor one ee | The LR 200 is extremely versatile. It offers a direct V-belt driven 
Feed (three ranges) J to. i ; " ree ° 
MP required , Ps spindle for high speed, fine finishing cuts, or a geared drive, 
ieepenting en jolt wits through pick-off gears, for general work. It can be equipped 


Rei \ RCRA Cer with an overhead third slide as well as additional back squaring |-|_| 
TRE | i] attachments, and carriages with single or multiple slides. Tool- EL ra 
i 7 + ing and automatic loading possibilities are practically unlimited. x 


write for ar 7] 
_| Bulletin LR G2 __ Bulletin LR 62 describes all the features of this new lathe. Write [ r] 
for your copy. = 


| 
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Electric Crucible Pot Furnace 

Has Forced Air Cooling Pit 

Type RDPC-77 has been added to 
company’s line of equipment for 
production of semiconductors, solid 
state, and other electrcnic devices. 
Equipment is said to be highly suited 
for glass-to-metal sealing and heat 
treatment of metals in a protective 
atmosphere. 

Furnace is rated at 2250 F (1232 C) 
maximum chamber temperature. 
Chamber is 7 in. diameter by 7 in. 
deep. Atmosphere retort with a clear 
working area of 4% in. dia by 6% 
in. deep can be used to 2150 F. Rapid 
cooling of the retort is obtainable 
with a non-insulated forced air cool- 
ing pit. 

Lindberg Engrg Co, Semiconductor 
Equipment Div, 2444 W Hubbard St, 
Chicago 12, IIl 
MORE DATA? Circle 139, inside back cover 


bk oo hd iS Rey: 
Low Superstructure Designed for 
Barrel Plating Operations 
Low-Boy Superstructure for all 
makes of barrel equipment is report- 
ed to be the first unit of its kind to 
enable platers to convert their pres- 
ent equipment to latest belt-drive 
and inverted-V contacts without ob- 
soleting existing installations. 

Overall measurements from top of 
U-bolt hoisting fixture to bottom of 
cylinder is only 30% in. Drive belts 
are shorter; vertical hoist move- 
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OS ROT 
THIS AUTOMATIC FINISHING OPERATION handles precision edge blending on 
aircraft engine cylinder barrels. Setup consists of an Osborn 6-station index 
table and three finishing heads equipped with Osborn Fascut» Brushes with 
deburring compound. Heads No. 1 and 3 each brush one minute clockwise 
and cew to put .020” blend on edges of mounting holes. Head No. 2 brushes 
1! minutes cw and cew to put .010” blend on top edge and O.D. thread ends. 


EDGE BLENDING cylinders 


done 566% faster with OSBORN power brushing 


Hlere’s an aircraft manufacturer with a problem: specifications for 
these reciprocating engine cylinder barrels called for precision 
tolerances. Hand finishing rate: 3 parts an hour... too slow... 
too costly. 

Today, an automatic Osborn Metal Finishing Machine handles the 
work ... power brushing the parts rapidly, uniformly, economically. 
Rate: 20 an hour... 566% faster with exceptional quality control. 
It’s another case-in-point of today’s Osborn power brushes and 
brushing methods at work throughout industry solving tough metal 
finishing problems. An Osborn Brushing Analysis—made in your 
plant now at no obligation—can cut costs on your deburring, 
cleaning, polishing and precision blending operations. Write or call 
The Osborn Manufacturing Company, Dept.C-116, Cleveland 14, 
Ohio. Phone ENdicott 1-1900. 


Metal Finishing Machines . . . and Finishing Methods 
Power, Paint and Maintenance Brushes . Foundry Production Machinery 
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PROVEN...SIMPLICITY 
ACCURACY 
ECONOMY 


TRAUB. | 
AUTOMATICS 


@ Simple to set up 

@ Simple to operate 

@ Simple to maintain 

TRAUB Single Spindle Bar Automatics can be used for both bar i 
work. They produce efficiently, with the highest precision, me poeta ter 
even on 50 piece runs. Every model is carefully tooled and job-proved before 
delivery and reliably serviced thereafter. 


Single Spindle Bar Automatics come in 4 different models. 








MODEL 


Al5 


A25 


A42 


A 56 





COLLET 
CAPACITY 


19/39" 


1" 


15%" 


21," 





12 SPINDLE 
SPEEDS 








900-6,500 
RPM 





550-4,000 
RPM 





240-2,920 
RPM 





240-2,920 





RPM 





TRAUB Automatics and Single Spindle Chucking Automatics are stocked 
in the U. S. and spare parts are readily available. TRAUB’s factory-trained 
technicians stand ready to assist you anywhere in the U. S. 


Write for illustrated catalog—ask for demonstration. 


TRAUB. 


TRAUB U.S. A., INC. 


38-31 Crescent Street, Long Island City 1, N. Y. 
Phone: EXeter 2-4090 


A direct-factory affiliate of Hermann Traub Machine Tool Works 
Reichenbach/Fils, West Germany . . . Dietsdorf, Switzerland. 
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ments are reduced as much as 18 in. 
per station for speeding manual op- 
erations. Its lower in-tank silhouette 
extends above top of tank only 7% 
in. It permits lower level horizontal 
movements over barrels in stations, 
and operates safely in limited head- 
room. These superstructures are 
built to operate in all solutions, acid 
or alkali. 

Singleton Co, 11770 Berea Rd, ~ 
Cleveland 11, Ohio 


MORE DATA? Circle 140, inside back cover 


Cutters are Specially Designed 
For Tape-Controlled Milling 


End mills for tape-controlled milling 
machines have inserted helical car- 
bide blades, the backs of which are 
serrated to interlock with matching 
serrations on the body of the cutters. 
This feature allows the blades to be 
preset in tool room and in addition 
permits a constant cutting diameter 
to be easily maintained. When blades 
are sharpened they are moved out- 
wards one serration. This eliminates 
having to cut a new tape for the ma- 
chine. 

The cutters are available in sizes 
from 1% in. dia and larger for cut- 
ting aluminum, magnesium, bronze, 
cast iron, steel, and stainless. 

Sonnet Tool & Mfg Co, 576 North 
Prairie Ave, Hawthorne, Calif 
MORE DATA? Circle 141, inside back cover 


Cart /Hopper Arrangement Handles 
Small Parts During Heat Treat 


Combination dump cart and hopper, 
for handling small parts during heat 
treating, has a dolly with a tilting 
roller platform that allows parts to 
drain off excess oil from quenching 
into a drain pan. When parts are 
drained, a hopper chute is opened 
and the platform tilted to pour the 
parts into the hopper, a narrow open- 
ing at the lower end of the hopper 
feeds the parts into tote boxes. 
Ipsen Industries, Inc, PO Box 500, 
Rockford, Ill. e 
MORE DATA? Circle 142, inside back cover 
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Available coast-to-coast...MALLORY 
ELECTRODE 
MATERIALS 


for electrical 


The complete Mallory line of EDM electrode 
materials gives you a broad range of physical 
and performance properties to match the 
needs of any application you may have. 


discharge 
New Sparkonite® materials: especially de- 
veloped for EDM .. . long wearing, high cut- 
ting speed, easily machined and brazed. 


machining 


Elkonite® materials: non-annealing powder 
metal products...for exceptional wear, closest 
tolerances, intricate contours. 


Mallory Metallurgical Company, P. O. Box 1582, 
Indianapolis 6, Indiana, a division of 


Available in bar stock or shaped to your speci- 
fications. Ask your Mallory Welding Dis- 
tributor for a copy of our new bulletin, and 
for a quotation on your requirements. 


Mallory EDM Electrode Materials are available from these Authorized Distributors: 


ALABAMA, Birmingham 

Alloy Rods & Abrasives Co. 

Hinkle Supply Co., Inc. 
ARKANSAS, Little Rock 

Capital Welding Supply Co. 
CALIFORNIA 
Los Angeles Area 

ABSCO Incorporated 

Call Equipment Co. 

A. P. Seedorff & Co., Inc. 
San Diego 

Dill Industrial 

G. S. Parsons Co. 
San Francisco 

Stryco Manufacturing Co. 
COLORADO, Denver 

U. S. Welding Works Co., Inc. 
CONNECTICUT, Hartford 

Austin-Hastings Co., Inc. 
FLORIDA, Jacksonville 

J. B. Wallis Co 
GEORGIA, Atlanta 

Pye-Barker Welding Supply Co. 

Lee S. Wolfe & Co. 
ILLINOIS 
Chicago Area 

Machinery & Welder Corp. 


Stanco Welder & Machinery Co. 


Uni-Cut Engineering Company 
Moline 

The Dailey Co. 
ILLINOIS 
Rock Island 

R & R Welding Supply Co. 
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INDIANA 
Fort Wayne 

Wayne Welding Supply Co. 
Indianapolis 

Allied Weld Craft Inc. 

Welding Equipment & Supply Co. 
IOWA, Des Moines 

R & R Welding Supply Co. 
KANSAS, Wichita 

Lampton Welding Supply Co. 
LOUISIANA 
New Orleans 

Dixie Mill Supply Co., Inc. 

Oliver H. Van Horn 
Shreveport 

Richards Machinery & Supply 
MASSACHUSETTS 
Boston Area 

Austin-Hastings Co., Inc. 
Worcester 

Austin-Hastings Co., Inc. 
MICHIGAN, Grand Rapids 

Manufacturers Supply Co. 
MINNESOTA, Minneapolis 

Minnesota Steel & Machinery Co. 
MISSOURI 
Kansas City 

Kirk-Wiklund & Company 
St. Louis 

Hill Equipment Co. 
NEBRASKA, Omaha 

Fuchs Machinery & Supply Co. 


NEW JERSEY, Kenilworth 
The Wheaton Company 
NEW YORK 
Binghamton 
Welders Supply Co. 


Buffalo 

Mills Welding Supply, Inc. 
Elmira 

Welding Service Company 
New York City Area 

The Wheaton Company 
Rochester 

Jackson Welding Supply Co. Inc. 
Syracuse 

Welding Supply Co., Inc. 
NORTH CAROLINA 
Charlotte 


National Welders Supply Co., Inc. 


Winston-Salem 

Edmac, Inc. 
OHIO 
Cincinnati 

G. E. Schmidt, Inc. 
Cleveland 

H. L. McCreery & Son Inc. 
OKLAHOMA 
Oklahoma City 

Hart Industrial Supply Co. 
Tulsa 

Independent Supply Co. 


Marshall Supply & Equipment Co. 


OREGON, Portland 
Industrial Air Products Co. 


PENNSYLVANIA 
Erie 


ri 
Boyd Welding Co. 

Philadelphia (Huntingdon Valley) 
W. E. Wheaton Co. 

Pittsburgh 
Leonard R. Nourie, Inc. 
Weber Welding Supplies 
NNESSEE 


Chattanooga 

Jones Sylar Supply Co., Inc. 
Memphis 

Beaver Welding Supply Co. 
TEXAS 


Dallas 
Briggs-Weaver Machinery Co. 
Engineering Supply Co. 
Houston 
Mehi Machinery Inc. 
UTAH, Ogden 
C & C Welding Supply Co. 
VIRGINIA, Richmond 
Welders Supply Corp. 
WASHINGTON 
Seattle 
Industrial Air Products Co. 
ISCONSIN 


rosse 

Randall-Graw Co., Inc. 
Milwaukee 

Machinery & Welder Corp. 
Oshkosh 


Sommerfield-Welders Supply Co., Inc. 
CANADA (Toronto) 
Johnson Matthey & Mallory Limited 
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Bardons ~—sé 


& Oliver 


cutting-off lathe - 


Slashes costs on 
job-shop operations 


When an automatic machine enables cost reduction on both 
mass production and job-shop operations, it’s of vital interest 
to management men. Such a machine is the No. 34 Bardons 
& Oliver Automatic Cutting-Off Lathe (shown below) busy at 
work for The Frank G. Hough Co. of Libertyville, Illinois, 
world famous builders of “PAYLOADER” tractor-shovels 
and “PAYMOVER” towing tractors. 


Hough’s methods engineer, Gerald Kannenberg wrote us: 
‘‘During the last ten months we’ve machired over 250 
different parts on our new No. 34 B&O Cutting-Off Lathe. 
An analysis of five typical jobs (see chart) gives some 
idea of the substantial savings we’re getting from this 
versatile machine. Our operators can economically run 
lot sizes as small as 50 pieces in our No. 34—and are 
doing it consistently. 

For cut-off operations, we use higher speeds and heavier 
feeds with the B&O than on any other piece of equipment 
—and our men find the machine extremely easy to oper- 
ate. Also, I want to thank you for the fine service and 
technical assistance we receive from Bardons & Oliver. 

We are completely satisfied with the No. 34, and 
what’s more important to us, the machine’s production 
has met our highest expectations.’’ 


For the complete details on how Bardons & Oliver Cutting-Off 
Lathes can boost production and cut*your costs, contact the 
Bardons & Oliver representative in your area or write directly 
to our main office. 


Bardons & Oliver, Inc., 1133 West 9th St. - Cleveland 13, O. 


BARDONS & OLIVER 


No. 34 — 4-inch 
Collet Capacity 


Cost Comparison—Chamfer and Cut-Off Operations 
(8 2 O Lathes vs Conventional Methods) 


Part Cost 
Description Reduction 


Bucket Link 
2” diameter 
1742” length 
AIS! 1018 


Pivot Pin 
142” diameter 
1076” length 
AIS! 8625 


Steering 
Cylinder Tube 
3” diameter 
13%,” length 
AIS! 1022 


Locating Pin 
3,” diameter 
2%e” length 

AIS! 1022 


Swivel Pin 
14%,” diameter 
5%et’ length 
AIS! 8625 


NES & am y 4x. 
Chamfering and cutting-off 3-inch OD locating lugs at 
the Hough plant. High-speed steel tooling is being 
used at 160 SFPM — 0.0075-inch feed per cut-off tool. 


Manufacturers of Turret Lathes and Cutting-Off Lathes 








Field Report 





Bay State Abrasive to Build 


Plant in Luxembourg 

Duchy of Luxembourg has been se- 
lected by State Abrasive Products 
Co, Westboro, Mass, as the site of its 
third manufacturing subsidiary. The 
other two are located in Brantford, 
Ontario, and Torrance, Calif (Felker 
Mfg Co). Excavation for the plant, 
located in the Commune of Steinsel, 
will start around the end of October 
and actual grinding wheel produc- 
tion is scheduled to commence with- 
in a nine-month period. Basic lines 
will include vitrified, resinoid, rein- 
forced resinoid, and diamond abra- 
sive products. 

Although the company has export- 
ed grinding wheels to the European 
market for many years, it’s expected 
that sales volume will rise sharply 
within the next few years as a re- 
sult of the Luxembourg project. 
Steel industry in western Europe has 
expanded 107% during the past 10 
years and general metalworking has 
also shown a marked gain. It’s not 
intended to import the European 
manufactured products into the US. 
The inner six countries currently in 
the Common Market to be served 
by the new European plant include 
Belgium, The Netherlands, Luxem- 
bourg, West Germany, Italy, and 
France. 


Grand Central Rocket 


Acquired by Lockheed 
Lockheed Aircraft Corp, Burbank, 
Calif, has reached an agreement 
with Petro-Tex Chemical Corp of 
Houston, Texas, for acquisition of 
complete ownership of Grand Cen- 
tral Rocket Co. Lockheed already 
has a 50% interest in the company, 
acquired early in 1960. 

GCR is a producer of solid pro- 
pellant rockets with headquarters 
and research and development facil- 


McGIRK’S WORKS 


This micrometer is made with a special head so that a blind person, reading by touch, 
can work to a limit of 0.0001 in. The instrument, made by Moore & Wright Ltd, 
Sheffield, England, is one of a range of similar special devices provided by the Royal 
National Institute for the Blind for use by blind precision inspectors in industry. 
Training and placing of blind people in British industry is undertaken by the govern- 
ment, local authorities, and some 200 voluntary organizations main one of which is 


the 90-year-old RNIB 


ities at Redlands, Calif, and test 
facilities in neraby Beaumont. It’ll 
be operated as a division of Lock- 
heed. Burt C Monesmith, corporate 
vice president, manufacturing, has 
been named president and general 
manager of the new division. 


National Lead Starts Production 
At Argentine Plant 


Production is underway at National 
Lead’s new die casting plant at Bou- 
logne, a suburb of Buenos Aires. 
Facility, operated by the company’s 
new subsidiary, Doehler Argentina 


S A, will manufacture die castings 
for Argentina’s expanding automo- 
tive industry and will also supply die 
cast component parts to Argentine 
manufacturers of washing machines, 
refrigerators, hand tools, business 
machines, and other appliances. 


Big Order to Allison Division 

Air Force has awarded a $20.7 mil- 
lion contract to the Allison Division 
of General Motors Corp, Indian- 
apolis. Order is for engines, technical 
data, and special support equipment 
for the Navy’s P3VL and W2F air- 
craft programs. 
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300 Operations Performed on 23’ 2’’ Weldment 


wih BULGMASTEL wow 


ce: 


i\--/T\_ TURRET DRILLING MACHINE 


baa at American Electric Co., Paramount, California 


Pe oe 
CTR. 


age 

sos 

comme’ A Burgmaster Radial 6-Spindle Drilling 
‘Machine greatly simplified the machining opera- 
tions on a 23’ 2” long, 19” wide x 5” deep welded 
gear rack assembly weighing 2100 Ibs. 300 opera- 
tions including c’drill, drill, c’bore, tap, ream and 
core drill are performed on both sides, and center 
locations were maintained by long, easy-to-handle 
magnesium drill fixtures with slip bushings. One 
man produces a part in less than 4 hours, including 


JOB FACTS 
tures with Slip Drill Bushings 


ars 


The radial drill can 
reach 8 holes at one 
work setting. The opera 
tor easily moves the 
weldment, which rides 
on a ball bearing caster 
support, to new work 
locations. Note the drill 
fixture on the floor 
above 


the doweling operations. 


The standard Burgmaster Radial Drill with its long 
sweep and ability to be moved quickly from one 
hole location to another solved the problem of 
handling long work pieces inexpensively. Most im- 
portant, however, lead time to get into production 
was reduced to a minimum — just the time to make 
the drill fixtures — 2 days. 


The Burgmaster Radial 6-Spindle 
Turret Drill has a %” drill and 


lenerican Electric Co. 
Paramount, California 


Machine: ; 
Burgmaster 2 BR 6-Spindle Ra- 
dial Turret Drilling Machine 


Part: 
Gear Rack Assembly; Lot 400 
1020 Steel — Wt. — 2100 Ibs. 


Holding: 
Rests on table and ball bearing 
caster support. Uses Drill Fix- 


erations: 
300 — C’Drilling, Drilling, C’Bor- 
ing, Tapping, Reaming & Core 


Drilling 
Productio 


in: 
Less than 4 hours 


Advantages: 
Goes into production at once, 


inexpensively handles large 
work, eliminates requirements 
for special equipment, occupies 
minimum floor space. 


tap capacity in steel. The Radial 
sweeps a radius of 14” minimum 
to 42” maximum through 250° 
over a 24” F to B by 36” LtoR 
table. The ram rolls on large dou- 
ble row ball bearings and is easily 
positioned by one hand from the 
handle on the turret. Releasing 
thumb button hydraulically clamps 
all units rigidly in place. 





| MODEL 28 


TURRET DRILL AND RAPID POSITIONING TABLE 


to save 60% Tooling Costs! 


at Modernair Corporation, San Leandro, California 


. BURGMASTER 
Rapid 
Positioning 
Table 


speeds 85 Drill, 
Tap and Ream 


Operations per Part 


Modernair now performs 85 opera- 
tions in a lot of 2024 aluminum valve 
bodies with a Burgmaster Model 2B, 
6-spindle turret drill equipped with a 
rapid positioning table. This Burgmas- 
ter combination permitted holding fix- 
ture costs to be cut from $266.00 to 


2 days, and production time savings 
of 8 hours of labor per valve body. 
Ream tolerances were held to a 
+ .0005 with a RMS-18 finish, and 
hole locations were held to a +.002. 
Another reason you should get the 
facts on Burgmaster. 


$90.00, tooling time from 2 weeks to 


master corroration 


15001 S. Figueroa Street * Gardena, California * FAculty 1-3510 DAvis 9-4158 
BURGMASTER DIRECT SALES OFFICES: Midland Park, New Jersey, 196 Greenwood Rd., 
Gilbert 4-3002 * Melrose Park, Illinois, 2307 N. Mannheim Rd., Gladstone 1-2828 * Cleve- 
land 7, Ohio, 14706 Detroit Ave., ACademy 6-7030 © Detroit 37, Michigan, 13730 W. 
Eight Mile Road, Lincoln 8-4333 * Northern California, Castro Valley, 4611 Emily Court, 
JEfferson 7-1650 * Kearney & Trecker, C.V.A. Ltd., Sole Agents for Great Britain, British 
Commonwealth and Western Europe; Mitsubishi Corp. for Japan, Far East, and South America. 
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Send for 


Literature 


Write for Bulletins describing 
Burgmaster Models 2BR and 2B, 
6-Spindle Turret Drilling, Tapping 
and Boring Machines. Forty- 
minute, 16mm sound film showing 
all Burgmaster Turret Drills in 
operation is available without 
charge from any office. 


World’s Largest 
Builder of Turret, 
Drilling Machines 


(als 
“0'' Manual Power 
Index 1/4” Capacity 


1C Manual Power 
Index ¥%” Capacity 


2B Manual Power 
Index 44” Capacity 


2BR Ram Type Radial 
Drill 34” Capacity 


2BH Automatic Hydraulic 
¥%” Capacity 


3BH Automatic Hydraulic 
12” Capacity 


2BHT-3BHT Automatic 
Tape Controlled 
Yq" and 11/2” Capacity 





ro oie 1 D REF oO R A 
New Ball Bearing Firm 
KuBar Inc is the name of a newly 


HAS OVER 1 O O1 formed company that will manufac- 

ture a full line of precision miniature 
ball bearings in a facility being con- 
GUN DRILLS IN STOCK structed in Cambridge, Mass. Present 
plans call for manufacturing opera- 
tions to start about the first of the 
year; initial work force of 50 people 
will be increased to 150 during the 
second year of operation. T P Bar- 
nard, president and general manager 
of the company, was formerly pro- 
duction manager of Miniature Pre- 
cision Bearings Inc of Keene, NH. 





Another Move for Le Roi 

Westinghouse Air Brake Co plans to 
move its Le Roi Division operation 
in Cleveland to Sidney, Ohio. In 
January 1960, Le Roi moved its man- 
ufacturing, sales, administration, and 
engineering functions from West Al- 
lis, Wis, and Greenwich, Ohio, to 
‘@. limits | Sidney. At the same time, machin- 
| ing operations for all of its plants 
were transferred to Cleveland. Com- 
pany feels that further consolidation 
of all of its functions will be to its 


...there’s ONE to LOWER YOUR Se ee oe eee 


period, scheduled for completion by 





HOLE COSTS! spring of 1962, the employment of 
168 people will be gradually termi- 
nated. 


ELDORADO’S constant inventory of popular size GUN Le Roi is a major manufacturer of 
DRILLS is keyed to the needs of the industry, designed to portable, self-propelled and station- 


the most exacting specifications! Made to produce eco- z : 
nomically, straight, round, accurately located, finely ary air compressors, rock drills, and 
finished holes . . . FASTER, In One Single Operation. air tools for construction, mining, 


Our years of accumulated GUN DRILL making experience and general industrial markets. 
and knowledge, plus a complete research and engineer- 
ing department are yours to take advantage of. 








Get these important benefits 
with ELDORADO 


The world’s largest manufacturer of GUN DRILLS— 
exclusively. 

A complete choice of sizes, lengths, types. 

Eliminate secondary operations—reaming, honing, 
grinding. 

Save your company money. by reducing ‘‘cost-per-hole.”” 
Drill most materials—aluminum, cast iron, brass, tool 
steel, stainless, etc. 

Drill any shaped part to any depth (sometimes inter- 
rupted holes or across existing holes). 

Drill shallow or deep holes to precision tolerances. 





Since these extras cost you no more... 
your best bet is an ELDORADO GUN DRILL 


ELDORADO specialized engineers, backed by re- 
search facilities are available to assist you on spe- 
cial ‘HOLE’ problems. WRITE TODAY! 


“Well, frankly, Sears, if you liked the talk | 
gave in the conference room this morning it 


340 BOSTON POST ROAD m MILFORD, CONN. didn’t achieve its purpose.” 
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THREE NEW KENDEX* TOOLS: (1) BB-7500 K-Bars with solid Kennametal* shanks and indexable inserts for jig boring, 
available %” through 1” dia. (2) Kendex Styles TKA and TKF with 3%” square shanks 2}4” long, screw-on indexable insert. 
(3) Heavy-duty Kendex with 1” square or 1” I.C. inserts, 


BIG ONES OR LITTLE ONES ... Kennametal has them IN STOCK 
... you can choose from 876 tool items in 199 styles 


For machining steel mill rolls weighing tons, or small 
parts for instruments, or boring holes to extremely 
close tolerances—Kennametal can supply the right 
tool from one of 11 warehouse stocks. A full line of 
standard tipped tools, Kendex “‘throw-away”’ insert 
tooling, steel shank or solid Kennametal boring bars, 
and many heavy-duty clamped insert tools are in- 
cluded in these stocks. 

In addition, Kennametal offers full lines of stand- 
ard railroad wheel and axle turning tools, face mill 
cutters, solid carbide fluted tools, and Kendex ““Tai- 
lored’’ Specials—either from stock or on relatively 
short delivery schedules. 

Kennametal unquestionably offers the most com- 
plete line of carbide metal-cutting tools available 
from any single source today. Kennametal tooling 
is backed by a 23-year reputation for consistently 
high quality products and engineering that has devel- 
oped many tooling “‘firsts.” A force of 100 specially 
trained carbide engineers devote their time exclusively 
to the application of Kennametal products. 


American Machinist/Metalworking Manufacturing 


If you do not have Kennametal cutting tools at 
work in your plant, a talk with your Kennametal 
Carbide Engineer might lead to saving many dollars 
on some of your machining jobs. Call him or write 
direct for our “Dollars for Pennies” booklet. 
KENNAMETAL INc., Latrobe, Pa. 


Kennametal Single Point Tools In Stock 





Items | Styles 
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Kendex “‘Throw-Away”’ Insert Type 567 
Other Clamped Insert Types 107 
Brazed Tip Tools 202 
876 











*Trademark 
IiNOUSTRY AND 


ct KEAN ETAL 
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ARE YOU 
JUST 4 FEET 
FROM 
EFFICIENCY? 


If you have bolted the 4 (or 
more) feet of your machinery 
to the floor, you’re missing the 
production efficiency that re- 
sults from layout flexibility! 


With your machinery feet on 
BARRYMOUNTSS, your own 
maintenance people can rear- 
range production lines quickly, 
and without worrying about 
shock, vibration or noise prob- 
lems. 


Only Barry can offer you 
quality-engineered machinery 
mounts to answer your particu- 
lar needs. Three different resil- 
ient elements: neoprene, helical 
springs or air provide the versa- 
tility required for every mount- 
ing requirement. In addition, 
you get built-in leveling .. . 
machine mobility . . . and free- 
dom from shock and vibration 
effects. 


Barry’s experience can help 
you gain higher production effi- 
ciency. Why not request a copy 
of Bulletin 60-04A, “Practical 
Consideration When Installing 
Machinery”’? 


pe 
D)| a 


~y 








5ARR 
CONTROLS 


SHOCK e VIBRATION @ MACHINE EFFICIENCY 
Division of Barry Wright Corporation CBuD 


700 PLEASANT ST., WATERTOWN, MASS 
1400 FLOWER ST., GLENDALE, CALIF. 
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Stewart-Warner Acquisition 
Stewart-Warner Corp, Chicago, has 
acquired for cash all of the business 
and principal assets of the Aero Di- 
vision of the Cornelius Co, head- 
quarters and manufacturing facili- 
ties of which are located in Minne- 
apolis. Aero is a leading producer of 
air compressor equipment for air- 
craft, missile, and related applica- 
tions, and recently has entered into 
the design and manufacture of high 
performance hydraulic devices for 
aircraft and missile use. Operations 
of the Division, which currently em- 
ploys 400, will become a part of those 
of the South Wind Division of Stew- 
art-Warner. 


New Firm in NC 


Metrotek is a new Raleigh company 
manufacturing transistorized minia- 
turizations for use in aircraft, guided 
missiles, and gunnery controls. Over- 
all plant investment reportedly will 
be approximately $1 million with 
employment ultimately totaling 200. 


Metrology Training Courses Set 

MetroLonics Institute of Metrology, 
Burbank, Calif, is offering twelve 
training courses to be held on 18 
separate dates between Sept 25 and 
Dec 15. Courses are designed to pro- 
vide quality control managers, super- 
visors, standards laboratory technical 
personnel, and precision inspectors 
with the most advanced theories and 
practical applications of metrology. 

Subjects covered include an in- 
troduction to linear metrology; hy- 
draulic metrology; interferometry 
and gage block calibration; thread 
calibration; surface plate and flat- 
ness calibration; autocollimation and 
alignment. 

A 20-page program catalog de- 
scribing the courses in detail can be 
obtained from Grace Hansen, regis- 
trar,. MetroLonics Institute of Me- 
tro‘ogy, 2201 N Hollywood Way. 


Avis Industrial Corp . . . 

. of Detroit plans to establish a 
lock manufacturing plant in Greene- 
ville, Tenn, and expects to hire about 
400 workers. 


Racine Hydraulics Expands 

A one-third interest in Gettys Man- 
ufacturing Co, Racine, Wis, specialist 
in electronic and electro-mechanical 
systems, has been acquired by Racine 
Hydraulics & Machinery Inc, a lead- 
ing producer of hydraulic compon- 


ents for industrial uses. Gettys will 
share responsibility in the designing, 
installation, and servicing of com- 
plete electro-hydraulic systems for 
Racine Hydraulics. Packaged elec- 
tronic systems of the type Gettys 
will develop for Racine equipment 
are applicable in the machine tool 
industry, heating, ventilating, and air 
conditioning equipment. 


Sprague Electric Spreads South 
Sprague Electric Co, North Adams, 
Mass, producer of capacitors and 
other electronic component parts, is 
opening a manufacturing branch at 
Hillsville, Va. Operations are expect- 
ed to get underway this month in a 
30,000 sq-ft plant with initial em- 
ployment running between 200 and 
300. The Hillsville facility will bring 
the number of Sprague’s domestic 
and overseas operations to 21. 


Navy Hydrofoil Contract to FMC 
US Navy Bureau of Ships has award- 
ed a $1.1 million contract to FMC 
Corp (formerly Food Machinery & 
Chemical Corp) for design and con- 
struction of an amphibious support 
vehicle that will travel over water 
at speeds in excess of 35 knots and 
on land at more than 25 mph. 

The LVHX2 development pro- 
gram will be handled by FMC at the 
company’s Ordnance Division in San 
Jose, Calif. FMC will be joined in the 
project by Hydrofoil of America, San 
Diego. 





QUIET PLEASE 


AUTOMATIC MACHINES 
CONTROL PANEL 








RUM 
yj ovlE 
AM/MM 


“| wish you'd tell me when your electronic 
counter goes on the blink, Johnson!” 
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Turning... 
Cutting Oil... 
and How 


to Save Money. 


You can cut costs by switching to the one oil that 
does the job of two-—Sinclair Clairo Oil. This dual- 
purpose oil has earned a reputation as both a cutting 
oil and a machine tool lubricant. Moreover, you use the 
same Clairo Oil for cutting ferrous and non-ferrous 
metals, eliminating changeover and contamination. 
Tests prove Clairo Oil gives up to 200% greater tool 
life. Next time management asks how you've cut 


costs, tell them you're using Sinclair Clairo Oil— 
and show them the results. 


Call your Sinclair Representative for 
further information or write for free literature 
to Sinclair Refining Company, Technical 


Service Division, 600 Fifth Avenue, 
New York 20, N. Y. There is no obligation. Cl % ® O i| 
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Milling ALUMINUM 
up to ten times faster 
than by any other means! 


214 


Wadkin heavy duty Articulated Arm 
Router, LC. face-milling the weighing 
machine component, shown above. 


The medium capacity Articulated Arm 
Router type L.C.6 with power rise and 
fall to the head, integral base plate, and 
rising and falling tilting table. 


\ < JOINT FACE 


7— 13 BOSSES 
"(6 Different Depths) 


This component is face- 
milled in 130 seconds! 


ERE is a typical example of the 
Hrarmuzing time and cost-cutting 

advantages of machining alu- 
minium components on a Wadkin 
Articulated Arm Router. This Router 
face-mills the weighing machine com- 
ponent, shown above, in a fraction of 
the time taken by any other method. 
Moreover, the initial cost of the 
Wadkin machine is relatively low as 
compared with conventional millers. 
Wadkin Routers employ new, high- 
speed milling techniques. With cutting 
speeds up to 18,000 r.p.m., Jow tooth 
loading of the cutter, and only light 
clamping of the component face- 
milling is done in a fraction of the time 
normally taken. On pocketing opera- 
tions, too, an easily obtained metal 
removal rate of 20 cubic inches per 
minute cuts production times to an 
absolute minimum. 
Write today for Catalog 945 from your 
nearest Wadkin Agent, listed below. 


HIGH SPEED MACHINE TOOLS 


Supreme Machine Tool Corp., 130-140 180th Street, Springfield Gardens, Jamaica 34, N.Y. 
Machinery Sales Co., 2838 Leonis Bivd., P.O. Box 58362, Los Angeles (Vernon) 58, CAL. 
Wigglesworth Machinery Co., 60 Border Street, P.O. Box 166, East Boston 28, MAS6. 
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Black & Decker Buys 


Italian Tool Firm 

Black & Decker Manufacturing Co, 
Towson, Md, has completed negoti- 
ations for the acquisition of Star 
Utensili Electrici S P A, manufactur- 
er of portable electric tools in Milan. 
Star makes an advanced line of dou- 
ble-insulated electric tools includ- 
ing drills, screwdrivers, tappers, pol- 
ishers, sanders, portable grinders, 
shears, and jigsaws. Line also in- 
cludes tools designed for heavy in- 
dustrial use and for service trades. 


Arwood to Open Plant in Ohio 
Arwood Corp, headquartered in New 
York, will open its sixth investment 
casting plant in Cleveland. The in- 
stallation will be a fully integrated 
foundry, casting ferrous, cobalt, and 
nickel base alloys by the solid mold 
and ceramic shell processes. It will 
have its own tool and die-making, 
finishing, inspection, and heat-treat- 
ing facilities. Arwood also operates 
plants in Brooklyn; Groton, Conn; 
Tilton, NH; and Los Angeles and La- 
Verne, Calif. 


New Plant in the South 

Lasko Metal Products of West Chest- 
er, Pa, will build a 50,000 sq-ft plant 
on a 10-acre site at Franklin, Tenn. 
Facility will make small electrical 
appliances. Initial employment will 
be about 200 and will rise to 500 
when production is in full swing. 


“At your shop back home you worry about 
foreign competition. Over here | dol” 


Manufacturing + September 18, 1961 





FS Masters of Measurement 


ACCU-FLOW AIR GAGING EQUIPMENT 


The new line of ACCU-FLOW air gages developed by B. C. Ames includes 

several patented components, including nozzles and pressure indicators, which give 
these gages unusual range and exceptional linearity. 

Special Models are Available for Checking: outside and inside diameters, center 
distances, flatness, roundness, hole depths and continuous non-contact measuring 
or comparing of paper, metals, plastic films, etc. 

Ames ACCU-FLOW Air Gages are providing the answer to many measuring 
problems that were once considered impossible to solve. For complete information 
on the entire line of Ames air gaging equipment, write for new ACCU-FLOW folder. 
You’re asking for the best when you specify Ames! 

B. C. AMES CO., Waltham 54, Mass. Representatives in Principal Cities — 

In Canada, H. C. Burton Co., 166 Rebecca Street, Hamilton. 


B.C. AM.ES Ga 


A 
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Morse 
20€S 


Into 
gear! _«: 


20° pressure-angle stock gears 
at the price of 14’4° p.a. gears. Morse introduces 
a new concept of value by offering 20” p.a. sets 
designed to replace 14/2° p.a. gears. You pay no 
more and get over 30% more horsepower capac- 
ity. Spur, bevel, miter sets, helical, worm-and- 
gear sets are made from only the finest materials. 
Gears are produced with minimum plain bores 
to extremely close tolerances. Finish is excellent. 
If you’re a wise gear-buyer you'll call your 
Morse distributor now! He’s in the Yellow Pages. 
Morse Chain Company, Dept. 47-91, Ithaca, N.Y. 


MORSE 


A BORG-WARNER i'wow So TR vv 
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! 
There’s a BIG| difference in floor absorbents 
| 


TEST IT Yourself! 


v 
IN YOUR OWN OFFICE, make this simple 15-minute test. Com- 
pare Eagle-Picher Industrial Floor-Dry to any other floor 
absorbent. 


HERE'S WHAT YOU'LL PROVE TO YOURSELF about safe, skid- 
proof Eagle-Picher Floor-Dry: It’s extremely insoluble, absorbs 
more oil and water. It goes further, provides much greater 
coverage. It reflects more light, brightens the work area. It’s 
non-combustible, has no chemical reaction. It lasts longer, 
saves you money! 


Since 1843 


WRITE TODAY. Our Eagle-Picher rep- 
resentative will bring the portable 
laboratory to your office where 
you may make this test yourself. 


The Eagle-Picher Company, 
Dept. AM-918, Cincinnati 1, Ohio. 
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Norton to Up Prices 
Norton International Inc has put in- 
to effect an increase in export prices 
of approximately 8% on all machin- 
ery made by Norton Co at Worcester, 
Mass. This covers grinding and lap-: 
ping machines manufactured by the 
Machine Tool Division and the line 
of metalworking shapers, gear cut- 
ting and hobbing machines made by 
the Gould & Eberhardt Division. 
Gould & Eberhardt is putting 
thrcugh a similar increase in domes- 
tic prices. There is no domestic price 
increase for Norton grinding and 
lapping machines, however. For the 
convenience of customers who are 
now preparing orders on existing 
appropriations, a grace period is be- 
ing allowed until Sept 30 at the old 
prices. 


Trecker Aircraft Shuts the Door 
Trecker Aircraft Corp, wholly own- 
ed subsidiary of Kearney & Trecker 
Corp, Milwaukee machine tool build- 
er, is going out of business. Dis- 
solution will be complete before the 
end of the month. The company has 
been assembling executive-type air- 
craft since 1954 for Piaggio & Co of 
Genoa, Italy. They were a _ twin- 
engine land-based plane and an am- 
phibian, seating six to eight persons. 
An official of Trecker reports that 
the Italian firm wanted greater pro- 
duction and is currently negotiating 
with several large aircraft manu- 
facturers in this country to do as- 
sembly work. 


AM/MM 


“Fremby, I’m increasing your area of super- 


ae. es 
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UNIVERSAL models for super 
accuracy to .0001, high load 
capacity, perfect for grinding 
and other high-precision work. 


Tvs 
CENTERS 


meet most turning needs 
at lowest center point cost 


MULTI-DUTY models for general use, 
perfect for light work, interchangeable 
parts provide quick changeover for 
multi-purpose operations. 


Over 40 sizes...with all popular tapers... 
in four styles... to choose from. That’s 
how Ideal helps you meet your turning 
needs for the heaviest work to the lightest 
of light jobs. 


Ideal Live Centers are guaranteed to 
HEAVY-DUTY models for 


provide the highest accuracy required, 
exactly matching the lathe size you use. 


extra rugged work, give 
close tolerance results 
where high load capacity 


What’s more, they are custom quality , 
designed and manufactured by production to 10002. WY, 
methods to give you the lowest possible Up 
precision center point costs. 


You can get Ideal Live Centers from 
your distributor’s stocks. He’ll give you 
immediate delivery service—which reduces 
your inventory requirements and cuts 
your investment costs. If you need a 
special, we'll be glad to work with him to 
meet your specifications at the right price. 


PIPE POINT models for cylindrical 

turning of pipe, axles and 

other hollow shapes, six sizes 
SOLD THROUGH LEADING INDUSTRIAL DISTRIBUTORS from 31%” to.714” dia. 


In Canada: IRVING SMITH, Ltd., Montreal 
Write for new LIVE CENTER Catalog 


IDEAL INDUSTRIES, IMC., 1057-1 Park Avenue e Sycamore, Illinois 
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ESSENTIAL TO NUMERICAL CONTROL Bearing Firm Expands in Va 


Brenco Inc, Richmond manufactur- 

ay i = ing of railroad bearings, is moving its 
© ak ay Joy Chef headquarters to a new 70,000 sq-ft 
IMs Dal ily £ 24 L) office and plant building now under 
ELECTRIC construction at Petersburg, Va. The 

$1.8 million worth of equipment 


that'll go into the facility will bring 
and the total cost of the Petersburg proj- 
ect to $2.5 million. With the move, 
Brenco will begin production of tap- 


ered roller bearings. Its output until 
now has been bronze friction bear- 


ings. 


New Name for Narda 

Narda Ultrasonics Corp, Syosset, NY, 
has changed its name to Dynasonics 
Corp as part of a major alteration in 
management’s policies toward re- 
search and product diversification in 
the field of electro-acoustics. Com- 
pany, formed in 1957, is a major pro- 
ducer of ultrasonic cleaning equip- 
ment. It’s now developing special 
ultrasonic processing and instrumen- 
tation systems for industrial, mili- 
tary, and atomic energy applications. 


SERIES | $8 Million Order to Rohr 

Rohr Aircraft Corp has received an 
$8 million order from Lockheed Air- 
craft for manufacture of 83 shipsets 
of propjet engine power packages for 
the C-130E Hercules troop carrier. 
Fabrication of the components will 
be carried out at Rohr’s Chula Vista 
plant while assembly and engine 
mating will take place in Georgia. 


FAST ACTING 


POSITIVE 
ENGAGEMENT 
and RELEASE 


REMOTE 
CONTROL 


COMPACT 
DESIGN 


SELF ADJUSTING 


NO TROUBLESOME 
WIRING 


AM/MM 


| 

| 

| 

| “Sure it’s been our best year, but I'm going 

| nuts worrying how we're going fo increase 
those figures next year.” 
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largest selection... 
best engineered... thriftiest to operate... fastest 


Versatility makes the OBI the most popular press in the metal stamping 
industry. And the most popular make is NIAGARA .. . for good 
reasons. Niagara offers the most complete selection . . . 8 basically 
different lines, from simple designs for single stroke work to fully 
equipped press packages for automatic production. Speeds up to 1200 
spm. A tonnage range from 5% to 250. Choice of air friction, 

air sleeve or mechanical sleeve clutches. Single or double crank 

designs. Front-to-back or conventional left to right crank- 

shaft.. An unequalled variety of accessories and automatic 

devices for every job requirement. Send for Handbook 203 to 

find the Niagara OBI’s best suited to your production needs. = 


NIAGARA MACHINE & TOOL WORKS ¢ BUFFALO 11, N. Y. 
District Offices and Distributors Everywhere 





America’s most complete line of presses, press brakes, shears, other machines and tools for plate and sheet metal work. 











“WE BEND BAR JOIST WEBS 
THREE TIMES AS FAST” 


222 


Arthur S. Guille, Pres., Guille Steel Products Company, Norfolk, 
Va., says, “Prior to our purchase of a Zig-Zag® Web Bender, all 
webs were bent by hand, one bend at a time on a horizontal 
plane. It was necessary to move bar stock forward and flip it for 
each successive bend. The resulting web often lacked evenness in 
panel point spacing, causing delays on the welding assembly line. 

“The Zig-Zag Web Bender bends webs three times faster than 
our previous method with no increase in personnel. Webs are 
completely bent in 45 secs. to 22 minutes, depending on the size 
of the web. In addition, we get much greater accuracy in depth, 
pitch and radius of our bends 8” to 24”. This means faster, 


stronger welds.” 


If you bend bar joist webs, contact National Bending Ma- 
chinery Corp. today for more information about continuous bend- 


W7B\W 
National Bending Machinery Corp. 


106 STATION STREET ¢ JOHNSTOWN, PA. 
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Ford’s San Jose Plant 


To Turn Out Fairlanes 
The Milpitas plant of Ford Motor Co 
at San Jose, Calif, will be one of four 
factories to produce the new Fair- 
lane series of in-between-size cars. 
Other plants that'll make the new 
models are in Kansas City, Atlanta, 
and Dearborn, Mich. Production on 
the new series will start about Nov 1; 
until then the plant will continue 
assembly of Falcons and Ford trucks. 
Reasons for selection of the Mil- 
pitas plant for the new production 
assignment, in addition to its location 
for distribution in the West, are that 
it is a relatively new facility, more 
easily modified than older ones, and 
because of a very stable employment 
situation with many veteran em- 
ployees. 


Beryllium Gets Major Contract 

A contract in excess of $1 million has 
been awarded to the Beryllium Corp, 
Reading, Pa, by Western Electric Co 
for beryllium copper casings and 
couplings. Parts are for initial in- 
stallations by AT&T of a new type 
of submarine telephone cable system 
developed by Bell Telephone Labo- 
ratories. The first installation of the 
new cable will link the US and 
Jamaica next year and, in 1963, the 
first direct cable between the US 
and Great Britain will be completed. 
New cables are planned to link the 
US with Hawaii and Hawaii with 
Japan by 1964. 


Lees-Bradner Licenses UK Firm 
Precision Gear Machines & Tools 
Ltd of Coventry, England, has been 
licensed by Lees-Bradner Co, Cleve- 
land maker of gear hobbing ma- 
chines and thread milling machines 
to manufacture and sell the Type 
7-HD single-spindle Lees-Bradner 
gear hobbing machine in the United 
Kingdom. e 


AM/MM 


“That's a hell of a way to come in Monday 


morning, Clark!” 
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1s someone in your shop 


PLAYING THE CUTTING EDGE 
GUESSING GAME? 


When “the pressure is on,”’ well intentioned persons 
often do things that appear to save money. However, 
additional costs are frequently created which are in 
excess of those believed to be saved. If this could be 
happening in the selection of milling cutters and blades 
in your shop, now is the time to find out . . . the time to 
do something about it. 

There is a way to be SURE of the most economi- 
cal cutting edge ... let us work with you in making 
an unbiased study of the requirements. 


Ingersoll has no favorites. Our job is to get the right 
type of tool on the job. We have all types of inserted 
blade milling cutters at work in leading metal working 
plants. We have engineering knowledge and wide ex- 
perience to help the user make the most profitable 
choice . . . the tool which will give the best performance 
at the lowest total cost. In some cases no-grind cutters 
may be the most practical because they eliminate 
grinding costs. But, this point must be carefully exam- 
ined because offsetting additional costs may be in- 
volved. In other cases the grind-type may be the best 
selection because of the importance of finish or accu- 
racy. Yet here too, thorough analysis may lead to 
better control of overall costs. In still other cases, either 
the grind or the no-grind type will give approximately 
the same results and costs. 
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The proper tool for each job can be determined only by 
study of the individual requirements. Ingersoll is 
equipped and prepared to help the customer with this 
type of study and to provide the type of cutter de- 
manded by each job and each set of conditions. 


Milling cutters being tested in Ingersoll's 

cutter research and development laboratory 
If you are interested in eliminating the cutting-edge 
guessing game in your shop, ask to have an Ingersoll 
sales engineer tell you about the Ingersoll Cutter Service 
and the Blade Back-Up Program. Write: The Ingersoll 
Milling Machine Company, Cutter Division, 
505 Fulton Avenue, Rockford, Illinois. 
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NAMES I[N THE NEWS 
director, vice president and group 
executive, and board chairman of 
Sheffield, a Bendix subsidiary. Mr 
Polk will continue to administer 
special assignments in the fields of 
automation, machine tool, and other 
business developments. 


Dana Corp, Toledo, has promoted 
W H Schomburg Jr from assistant 
general sales manager to general 
sales manager. 


Northrop Corp has named Dr Wil- 
liam F Ballhaus executive vice presi- 
dent. He has been a vice president 
of the company and general manager 
of its Nortronics Division. Frederick 
Stevens has been appointed a corpo- 
rate vice president and will succeed 
Dr Ballhaus as general manager of 
the Nortronics Division. 


Brown & Sharpe Ltd, Plymouth, 
England, the British manufacturing 
subsidiary of Brown & Sharpe Man- 
ufacturing Co of Providence, RI, has 
elected William A McGregor manag- 
ing director. He succeeds Willard H 
Spence who was elected vice presi- 
dent and general manager of the 
company’s industrial products divi- 
sion in Providence last year. 


Towmotor Corp, Cleveland, has named 
Galen Miller president. Formerly ex- 
ecutive vice president, he succeeds C 
Edgar Smith, now chairman of the ex- 
ecutive committee of the board of direc- 
tors. Robert L Fairbank, sales vice presi- 
dent, takes over Mr Miller’s former post 


Packard Bell Electronics has named 
Dr S Dean Wanlass group vice presi- 
dent, Defense and Industrial Group. 
He will supervise the Technical 
Products Division, Computer Divi- 
sion, and the Physical Sciences Corp, 
a subsidiary. Dr Wanlass has been 
associated with the Aeronutronic Di- 
vision of Ford Motor Co in Newport 
Beach, Calif, as general operations 
manager of Space Systems. 


Foote Bros Gear & Machine Co, Chi- 
cago, has appointed Robert G Burson 
director of marketing, industrial prod- 
ucts. Mr Burson was formerly vice 
president of Dayco Corp 


Seaporcel Metals Inc, Long Island 
City, NY, has appointed Lee Trillich 
vice president in charge of produc- 
tion. He was formerly production 
chief of Alsco Inc, Akron, Ohio. 


General Motors Corp has appointed 
C V Crockett director of defense 
and H O Flynn chief engineer of 
GMC Truck & Coach Division. Mr 
Flynn, formerly assistant chief engi- 
neer of Chevrolet, succeeds Mr Croc- 
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FROM THE COMPLETE LINE 
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NAMES IN THE NEWS 
kett who served as chief engineer 
of GMC for six years before being 
named to the newly created defense 
products post. 


McGill Manufacturing Co, Valpa- 
raiso, Ind, has named Allwyn B 
Williamson vice president and gen- 
eral manager of the Bearing Divi- 
sion. He has been vice president of 
the firm since 1957. 


Worthington Corp, Harrison, NJ, has 
appointed Alfred H Cercone manag- 
er, parts service, Marketing Services 
Group. He will be responsible for 
parts service on Worthing equipment 
produced at all 20 manufacturing 
plants . 


Kelite Corp, Berkeley Heights, NJ, 
manufacturer of industrial cleaning 
compositions, has promoted Robert J 
Racine from western regional sales 
manager to national sales manager. 


Square D Co has appointed Paul R 
Goudy manager of the Electric Con- 
troller & Manufacturing Division in 
Cleveland. Formerly chief engineer 
of the Industrial Controller Division 
in Milwaukee, he succeeds Wilbur 
H Peter Jr who has resigned. 


American Tool Works Co, Cincinnati, 
has promoted Alvin C Appel from plant 
engineer to works manager 


Globe Pacific Hoist Co, Long Beach, 
Calif, has named Paul E Hughes 
general manager to succeed John R 
Queen, executive head of the west 
coast plant (a division of Globe 
Hoist, Philadelphia), who has joined 
Shields Harper & Co as president. 


Edward E Goshen has been named 
director of the Bureau of Apprentice- 
ship and Training of the US Depart- 
ment of Labor. Mr Goshen has had 
24 years of service with the Bureau 
and has been acting director since 
December. 


Baird Machine Co, Stratford, Conn, has 
appointed Clarence P Foreman chief en- 
gineer. He has been serving as chief tool 
engineer since 1949 


Borg-Warner Corp has appointed 
Claude W Mason vice president and 
assistant general manager and Frank 
J Hoyne vice president, sales, of the 
Mechanics Universal Joint Division, 
Rockford, Ill. A A Krueger has been 
named vice president, sales, and R L 
Smirl vice president, engineering, of 
the Borg & Beck Division of the 
organization. Alonzo B Kight has 
been elected president of Borg- 
Warner International Corp. He has 
been serving as vice president since 
1955. @ 
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UTT 
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Whatever your end mill applications may be — ranging from simple 


to multiple machining — you'll find Butterfield end mills outstanding 
for quality, precision and long life. These advantages are engineered 
into the complete Butterfield line. For fast deliveries of any 
Butterfield tools, and expert technical aid in your machining... 
Call your Butterfield Distributor today. Warehouses in Chicago, 
Detroit, Fort Worth, Los Angeles, New York and San Francisco. 


UTT 
UTT 


Division, Union Twist Drill Company, Derby Line, Vt. 
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MICRO-WEAR 


Micro-Wear Strips 
Applied to the cross 
slide on the knee of a 
milling machine. 
These are just two of the many opplications that 
help reduce the manufacturers’ original cost. 
These strips are uniformly hard- 

ened to minimum 64 Rockwell C 

hardness and can be manufac- 


Master scraping plate 
at Norton Company 
with Micro-Wear Strips. 


ready 

#945 Epoxybond adhesive or with 
holes for hold-down screws. 

Send for latest technical intormation 


KNIFE COMPANY 
66 COES ST 
WORCESTER, MASS. 
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MACHINES AND ATTACHMENTS 


1 HEAVY-DUTY LATHE—R K Le- 

Blond Machine Tool Co, Madison at 
Edwards Rd, Cincinnati 8, Ohio. 16-page 
bulletin HD-561 pictures and describes new 
ne of NF Design 2516 and 3220 engine 
and toolroom lathes with bed widths of 
22% and 24% in. respectively. These units 
are designed for both heavy turning (forg- 
ings, mill rolls) and delicate work such as 
precision missile components. Both models 
have 36 spindle speeds in three ranges from 
10 to 1300 rpm. They offer 60 feed and 
thread changes with standard feeds rang- 
ing from 0.0045 to 0.269 in. Both are rated 
for 40-hp motors. 


2 MANUFACTURING LATHE—Rivett 

Lathe & Grinder Inc, Brighton 35, 
Boston, Mass. Iliustrated bulletin 1020 C1 
provides information on the 1020M with 
variable power feeds and power tracer 
equipment. Power longitudinal feeds are 
from 0 to 16 ipm and power cross feeds 
from 0 to 8 ipm. The lathe may be furnished 
with either 20-in. center distance as model 
1020M or 30-in. center distance as model 
1030M. 


3 DRILLING AND TAPPING UNITS 

Hypneumat Inc, 647 W Virginia St, 
Milwaukee 4, Wis. 32-page catalog 6100 il- 
lustrates and describes high speed auto- 
matic units, air or hydraulic powered. 
Technical information, specifications, drill 
thrust charts, tapping-threading data in- 
cluded. Two pages picture and describe 
typical applications. 


4 PRECISION CASTING WITH NON- 

FERROUS ALLOYS—Atlantic Cast- 
ing & Engineering Corp, 810 Bloomfield 
Ave, Clifton, NJ. 18-page booklet discusses 
plaster mold casting, planar investment 
casting, and how both processes can be 
combined to overcome important limita- 
tions of either process alone. Engineering 
table gives specifications and properties of 
eight different non-ferrous alloys. 


e TRACERS—Mimik Tracers Inc, 3901 

Union Rd, Buffalo, NY. 10-page il- 
lustrated booklet contains diagrams and il- 
lustrations of what is said to be a new 
concept of tracing. Describes versatility 
and flexibility of the Mimik Method, tells 
how it is applied. Covers the Mimik 9000 
series tracer for engine and turret lathes, 
planers, and shapers; the 3000 series for 
vertical turret lathes and turning ma- 
chines; the 4000 series for milling machines, 
and the Templator templet making device. 


A METAL CUTTING BANDSAW — 
Covel Manufacturing Co, Benton Har- 
bor, Mich. Illustrated bulletin 159EX pro- 
vides data on the Excel portable model 
power unit with adjustable hydraulic cut- 
ting feed control and automatic shut-off 
switch. Unit cuts steel, iron, aluminum, 
brass; rounds, squares, flats, structural 
shapes, extruded sections, pipe conduit. 


TOOLS AND ACCESSORIES 


“GRINDING STRESSES: CAUSE, 

EFFECT AND CONTROL”—Grind- 
ing Wheel Institute, 2130 Keith Bldg, Cleve- 
land 15, Ohio. 8\-page booklet comprises 
collected papers on the subject which have 
been published as articles in the trade press. 
The compiled information proves that good 
grinding is not detrimental to fatigue 
strength, that fatigue strength in most 
norma! grinding is not affected appreciably. 
Some aspects covered: effect of work and 
wheel speed on surface conditions; residual 
stresses produced by up grinding and down 
grinding: improve fatigue strength with 
abrasive tumbling; relief by annealing; 


lubrication or cooling—which is more im- 
portant in a grinding fluid; controlling 
grinding stresses. Request direct on com- 
pany letterhead. 


7 DRILLS—Besly-Welles Corp, South 

Beloit, Ill. 48-page catalog illustrates 
and describes line of HSS and carbide drills. 
Reamers, end mills, counterbores, toolbits, 
and cutoff blades are also included. 


F:} END MILLS—Tomkins-Johnson Co, 

Jackson, Mich. 35-page catalog 661 
contains information on complete line of 
end mills and die sinking cutters. Cutter 
nomenclature illustrated; use recommenda- 
tions discussed; speeds and feeds charts, and 
cutter clearance chart included; tool failure 
hints listed; table of draft angles included. 


Gq GAGES—Reliant Gages Inc, 2614 In- 

dustrial Way, Santa Maria, Calif. 8- 
page brochure describes complete line of 
ring and plug type thread gages and other 
fixed gages fabricated by the company's 
new Raco chrome plating process which is 
reported to extend wear life of gages up 
to 3 to 7 times that of steel gages. Dimen- 
sional data, prices, and ordering instruc- 
tions included. 


10 EXPANDING MANDRELS—Frick- 
son Tool Co, 34350 Solon Rd, Solon, 
Ohio. 8-page catalog describes complete line 
for internal chucking within 0.0005 in. 
TIR. Covers wide range of styles and sizes, 
from drawbar and thread-operated types for 
holes up to 18 in. in diameter through ring- 
sleeve and PB type for holes as small as 
\ in. Detail drawings and dimensional spe- 
cifications given; applications of standards 
and specials illustrated. 


11 PRECISION REAMERS—Precision 

Twist Drill & Machine Co, Crystal 
Lake, Ill. 8-page bulletin 761 gives informa- 
tion on wide range including chucking, 
taper pin, Morse, and center. Tips and rules 
for obtaining maximum efficiency and life 
included together with recommended speeds, 
feeds, lubricants, do’s and don’ts, and 
prices. 


12 COMPARISON CHART FOR MIDG- 
ET BURS—Solid Carbide Tool In- 
stitute, 1015 Chestnut St, Philadelphia 7, 
Pa. 3-page chart is available together with 
a 3-page glossary of terms. 


13 STEEL RULE DIEMAKING—Acme 

Steel Rule Die Corp, 210 Baldwin St, 
Waterbury 20, Conn. Brochure describes in 
detail versatile stee] rule dies for precisely 

















“Let's get out from under here—old butter- 
fingers will be coming down himself nextl”’ 
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Vertical 
orinding 
tapers 
profitably 


Standard vertical grinder above is typical of those used by 
leading manufacturers of large valves for grinding internal 
taper seats. Profits are made because set up time is fast; 
for example, it takes about five minutes to change over 
from grinding 18” valves to 10” valves. The inherent rigid- 
ity of the machine is made doubly effective by gravity. 
Valve, fixture, and face plate are supported on a heavy 
vertical work spindle which promotes accuracy, precise 
concentricity, and extremely fine micro-inch finish. 

















SPRINGFIELD 




















Internal valve tapers, as shown above, are fast payoff 
jobs on a Springfield Vertical Universal Grinder. On this 
valve taper, stock removal is 0.020” with a requirement 
for 85% blue or better on a taper gage. Surface finish 
is held well within the 30 RMS specified. Machine 
swings to 52”, grinding holes from 2” to 42” dia., 24” 
deep in irregular or regular shaped work pieces. 

Not limited to internal or exterior tapers, a Springfield 
grinds efficiently on O.D. and I.D. shoulders, offsets, un- 
dercuts, irregular holes, and mating angles—usually in 
one chucking. 

A few production and toolroom men turn to a Spring- 
field because there’s no other way to do the job. Most 
turn to a Springfield because it’s the most profitable way 
to do many jobs. Write today for Bulletin No. 197-D. 
The Springfield Machine Tool Company, Springfield, O. 
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cutting simple and complex shapes in plas- 
tic and all soft-goods materials. Included 
is a description and outline of uses for the 
newly developed method of building metal- 
cutting dies using steel rule diemaking 
techniques. These dies cut metal up to % 
in. thick including steel, copper, brass, 
bronze, aluminum, and many of the com- 
monly used metal alloys. Sixteen operation 
photos included. 


14 CONVERSION CHART—Northwest- 

ern Tools Inc, 114 Hollier Ave, Day- 
ton 8, Ohio. Chart lists identical jig and 
fixture components manufactured by 12 
different companies. 


15 CARBIDES—Adamas Carbide Corp, 

Kenilworth, NJ. 48-page price list 
861 gives specifications on complete line of 
tungsten carbide tools, tool tips, dies, wear 
parts, Dex-A-Tools and Dex-A-Mills. Among 
new items listed are positive rake and other 
new styles of Dex-A-Twools, solid carbide 
circular form tool blanks, rectangular ream- 
er tips, honed inserts, and super-precision 
inserts. Also introduces Grade AM for gen- 
eral purpose milling of cast iron. 


HEAT TREATING AND WELDING 


1 ELECTRIC FURNACE — Sunbeam 

Equipment Corp, Meadville, Pa. 4- 
page bulletin 15 illustrates and describes 
the HG box type furnace for hardening, an- 
nealing, normalizing, and pre-heating heat 
treating processes. Specifications and de- 
sign features included. 


17 LINDE LIBRARY OF ELECTRIC 

WELDING—Linde Co, 270 Park Ave, 
New York 17, NY. 6-page publication lists 
papers available that have been presented 
at meetings of technical societies and pub- 
lished in industrial journals. They contain 
process and application details on short 
are welding, mig and tig welding and spot 
welding, submerged are welding, CO:-flux 
arc welding, and plasma arc cutting, weld- 


Sauce for the Gander? ing, and weld surfacing. 
a 
18 LIQUID COOLING FOR WELDING 
—Bernard Welding Equipment Co, 


Like most, you probably have a number of 10232 Avenue N, Chicago 17, Ill. Pamphlet, 
machines on your production line that were “The Use of Water Cooling for Welding 
equipped from the start with Bijur Auto- Equipment.” covers use, advantages, and 
matic Lubrication. If so, you’ve probably 
noticed that these Bijur-equipped machines 
cost slightly less to maintain and are slightly 
better producers than most of their neigh- 
bors. On one machine, of course, the differ- 
ence may be small. But multiplied by the 
total number of machines on your produc- 
tion line, the difference becomes one that 
your Cost Accounting will spot just as quickly 
as your machine operators. 

And it can be done. Bringing every machine 
up to par with a Bijur Lubricating System 
is a lot easier than you might expect. Inex- 
pensive, too. Why not write today for com- 
plete information on how (and for how little) 
Bijur can be added where needed? 


<B> B ij UR LUBRICATING CORPORATION ; * a 
AM/MM 


153 West Passaic Street ¢ Rochelle Park, New Jersey 
. . . > . “| thought you came up here to relax and 
Pioneer a Auilomilic Lubrication ars forget your business worries.” 
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Picture courtesy Caterpillar Tractor Co. 


200 Tons pressure--pinpointed -- 
to straighten massive parts 


To accurately straighten a positioning of parts on the table by use 
variety of massive parts of a crane or other suitable means. After 
used in the manufacture proper positioning, the full 200 tons 
of heavy earth moving pressure of the ram can be “pinpointed” 
equipment. over the work for precision straightening. 


Two 72” x 200” Williams- The strength and mobility of Williams- 
White Travelling Head Hydraulic Presses White Presses, utilizing the tooling skill 
with 54” ram stroke are employed by of Caterpillar engineers, straighten a 
Caterpillar Tractor Co. to accomplish variety of heavy parts easily and accur- 
these straightening operations, efficiently ately. For details on Williams-White 
and accurately. The mobility of the Travelling Head Presses ask for free 
ram, with its 144” longitudinal and 48” bulletin or write, outlining your straight- 
lateral travel over the table, allows the ening or bending problems. 


WILLIAMS -WHITE Ae co 600 Third Avenue, Moline, III. 


the measure of Performance Reliability for more than a century 


of, ! 
em, FY Ge oe Sh, 


3Mé6l BULLDOZERS @ PRESSES @ SHEARS @ BENDERS @ PUNCHES @ HAMMERS 
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In Every Important Industrial Center. .. 


* PLANTS 
@ DISTRICT OFFICES 





Call him... 





There’s a 


SALES and SERVICE REPRESENTATIVE 


READY TO SERVE 
YOUR COLD FINISHED STEEL BAR REQUIREMENTS 


he will be glad to work with you! 





e District Offices 


ALBUQUERQUE, N.M. 

Paul R. Spencer Co., Inc.—Phone: 243-6875 
AMERICUS, GA. 

T. G. Walker—Phone: 3579 
BOSTON, MASS. 

R. B. Butler 

Phone: (Putnam, Conn.) Walnut 8-2754 
BUFFALO, N. Y. 

J. E. Allen—Phone: NF 3-6400 
CEDAR RAPIDS, IOWA 

A. W. Eastin—Phone: Empire 5-2388 
CHICAGO, ILL. 

E. C. Rock—Phone: Bishop 7-6700 
CLEVELAND, OHIO 

C. B. Thoburn—Phone: Main 1-8662 
DAYTON, OHIO 

R. P. Cornelli—Phone: BA 3-6571 
DENVER, COLO. 

Paul R. Spencer Co., Inc. 

Phone: Keystone 4-3293 
DETROIT, MICH. 

E. C. Koester—Phone: Trinity 2-2002 
FARGO, N. D. 

E. H. Thompson—Phone: 2-6493 
FORT WORTH, TEXAS 

C. A. Fischer—Phone: Edison 2-6402 or 2-5435 
GREENSBORO, N. C. 

K. O. Brown & Co.—Phone: Broadway 3-5973 
HARTFORD, CONN. 

Lane Johnston 

Phone: (Putnam, Conn.) Walnut 8-2754 


HOUSTON, TEXAS 
Harry W. Renick, Jr.—Phone: Jackson 4-8294 


KANSAS CITY, MO. 
Fred H. Hoener—Phone: Endicott 2-2630 


LOS ANGELES, CALIF. 
Fred H. Currie, Inc.—Phone: DU 5-7448 


MEMPHIS, TENN. 
Al Rathheim and Associates 
Phone: MU 2-2331 
MILWAUKEE, WIS. 
H. L. Schultz—Phone: Broadway 6-4441 


MINNEAPOLIS, MINN. 

Sandberg-Peterson Co.—Phone: West 9-6745 
NEWARK, N. J. 

W. A. Thompson—Phone: Bigelow 8-2277 


PHILADELPHIA, PA. 
F. E. Dreves—Phone: Locust 4-3060 


PITTSBURGH, PA. 
General Office—Phone: Atlantic 1-2750 


PUTNAM, CONN. 

N. A. Robinson—Phone: Walnut 8-2754 
ST. LOUIS, MO. 

E. R. Hensel Co.—Phone: Townsend 5-1900 
SALT LAKE CITY, UTAH 

Paul R. Spencer Co., Inc. 

Phone: Ingersoll 6-3406 
SAN FRANCISCO, CALIF. 

Thos. S. Hutton & Son 

Phone: Exbrook 2-7017 
SEATTLE, WASH. 

M. M. Mossman—Phone: Main 4-5393 


TOLEDO, OHIO 
Browne-Sudhoff Co.-Phone: Greenwood 2-6256 





WYCKOFF STEEL COMPANY 
GENERAL OFFICES: 
GATEWAY CENTER, PITTSBURGH 30, PA. 


WORKS: AMBRIDGE, PA.—CHICAGO, ILL. 
NEWARK, N.J.—PUTNAM, CONN. 











WYCKOFF STEEL PRODUCTS « Carbon, Alloy and Leaded 

Steels « Turned and Polished Shafting « Turned and Ground 

Shafting « Large Squares « Wide Flats up to 12%" x 244" 

and 14"x 14"« All types of Furnace Treated Steels including 
Carbon Corrected Steels 
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problems of water cooling encountered in 
various welding processes and deals pri- 
marily with three types of cooling systems: 
city water, central cooling systems, and in- 
dividual self-contained coolant systems. In- 
cludes answers to technical problems such 
as cable voltage drop, coolant flow rates, 
and pressures. 


PLANT SERVICE EQUIPMENT 


1 MATERIALS HANDLING  SYS- 

TEMS—Webster Manufacturing Inc, 
Tiffiin, Ohio. 6-page bulletin FL-661 covers 
full lines of systems, components, and spe- 
cial products. Describes systems for un- 
loading, feeding operations, conveying and 
elevating, parts and package ‘handling, 
processing and special conveying for han- 
dling bulk materials. 


20 VACUUM METALLIZING — F J 

Stokes Corp, 5500 Tabor Rd, Phila- 
delphia 20, Pa. 16-page bulletin 584 de- 
scribes the process, a low-cost method of 
depositing a thin film or layer of metal (or 
certain non-metallic materials such as sili- 
con, selenium, or magnesium fluoride) on 
prepared surfaces of metal, glass, paper, 
or plastics, to achieve either a functional 
or decorative coating. Its advantages over 
other metal-deposition techniques are dis- 
cussed; number of current applications are 
illustrated. Complete specifications for 
Stokes vacuum metallizing equipment in- 
cluded. 


21 VIBRATORY FINISHING EQUIP- 

MENT—Pangborn Corp, Hagerstown, 
Md. 12-page bulletin 1703 provides specifica- 
tions and details on line of air-cushioned 
equipment. Also shown is a new fully auto- 
matic continuous-process machine designed 
to handle large quantity production require- 
ments. Accessories such as hoist pans, media 
bins, centrifugal dryers and screen sepa- 
rators included. 


22 DEGREASING EQUIPMENT—Udde- 

holm Co of America Inc, 155 E 44th 
St, New York, NY. 16-page booklet illus- 
trates and describes trichlorethylene and 
degreasing equipment. Correct selection of 
the vapor, spray, or immersion methods of 
degreasing are discussed in relation to vari- 
ous applications. Photos show several types 
of standard design and custom-built units 
including one for continuous degreasing of 
cold rolled strip or spring steel. Physical 
properties of trichlorethylene described as 
well as the effects of the vapors on health. 


e MATERIAL HANDLING EQUIP- 

MENT—The Vince Basnik Co, 2020 
Center St, Cleveland 18, Ohio. 66-page cata- 
log includes information on many types of 
work benches and accessories, tool cabinets, 
stands and benches. Stock carts and trucks 
in various sizes, shapes, and types are illus- 
trated. Trucks, dollies, drum lifters, swivel 
hoists, and hooks are pictured and described 
as well as parts cabinets, bins, parts storage 
inserts in numerous adaptations. Request 
direct on company letterhead. 


2 NARROW AISLE ELECTRIC 

TRUCK — Raymond Corp, Greene, 
NY. Bulletin 833 gives pertinent data on 
new line in 2000-3000 lb capacities. Truck 
operates in aisles 4 to 6 ft narrower than 
conventional counterweighted trucks re- 
quire, tiers in aisles as narrow as 6 ft. 


2 PORTABLE ELEVATORS—Revolv- 

ator Co, 8600 Tonnele Ave, North 
Bergen, NJ. Bulletin Index No. 11.00 shows 
examples of basic types. Features include 
Z-bar construction for rigidity in all direc- 
tions with minimum weight, and a variety 
of attachments, special platforms, and 
forks. Check list of information required 
for selection of proper unit included. @ 
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You can make $385.75 do more— 
get DELTA’S NEW 12” Cut-Off Machine 


Put the new Delta 12” Cut-Off Machine through its paces. 
Take a sample work piece to your Delta Distributor— 
cut it—judge this tool on results! 


FREE BROCHURE: Complete specifications of all 
models of the Delta 12” Cut-Off Machine. Write: 
Rockwell Manufacturing Company, Delta Power Tool 
Division, 618) N. Lexington Ave., Pittsburgh 8, Pa. 


Here’s a tool that will cut a square inch of steel in about four 
seconds—and do it all day long! At a low $385.75*, it’s a value 
you'll want to see for yourself. With a choice of 3 hp and 5 hp 
motors, you get the power to handle bar and tube stock up to 34" 
in diameter, 3 x 3’ angles, 4’ channels, wood and plastic up to 
2 x 8’. You can equip for dry or wet abrasive cutting of a wide 
variety of materials at speeds above 12,000 sfpm. 

You'll like these three exclusive features Delta offers: Retractable 
Size Gage that quickly and accurately gages stock from 0” to 14” 
and prevents binding of cutting tool in stock; Hollow Arbor Mist 
Coolant that makes mirror smooth saw blade cuts on non-ferrous 
stock faster, easier; Replaceable Arbor that practically eliminates 
downtime because special cartridge assembly can be replaced in 
minutes. Your Delta Industrial Distributor will tell you more— 
he’s in the Yellow Pages under TOOLS or MACHINERY. 


* No. 20-111 complete machine less electricals. 


DELTA INDUSTRIAL TOOLS 


ROCKWELL” 





AUTOMATIC 
nO]. f OF -3 B) 
i Si-j} ifey-walel, 


DIRECT DRIVE 
SPINDLE 
AND 


WRITE FOR HARIG 612 BROCHURE Olt PUMP 





THE FASTEST WAY TO GRIND PERFORATORS . . . INCREASE ACCURACY 


HARIG GRIND-ALL FIXTURE 


Easily grinds irregular shaped perforators 
concentric with shank within + .0001 accuracy. 
Also can be used for milling, boring, and in- 
spection. New features include V-block adjust- 
ing screw and sine arrangement to obtain any 
desired angle. Attachment available to con- 
vert Grind-all into precision Radius Dresser. 


OOUOVUBVOD 


Nee 


WRITE FOR NEW GRIND-ALL BROCHURE 


HARIG SERVES 
ALL AMERICA 


5) 
FE 
“ L$ 


aie 


RELIEF-GRIND 
FIXT URE 








WRITE FOR BROCHURES 


5743 W. Howard St. @ Chicago 48, Ili. 
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NEW BOOKS... 


ENGINEERING MANAGEMENT AND AD- 
MINISTRATION—By Val Cronstedt. 
Published by McGraw-Hill Book 
Co, 330 W 42nd St, New York 36, 
NY. 5% by 8 in., 345 pages. Price 
$8.50. 

A company may be making a drastic 
mistake if it promotes its best engi- 
neer to the job of engineering man- 
ager. Here’s why: The new manager 
may be saddled with administrative 
duties that he is wholly unprepared 
to assume. 

This new work suggests another 
plan. Why not split the engineering 
department into two equal, or near- 
ly equal, responsibilities? The “best 
engineer” could head a _ technical 
section that concentrated on fulfill- 
ing the department’s manufacturing 
functions. Administrative back-up 
work would become the responsibil- 
ity of another man with almost, but 
not quite, the rank of the technical 
head. 

How this setup might succeed is 
described in detail by the author. 
Within such a framework, the author 
discusses duties and responsibilities 
in development, design, and record- 
keeping. There is also considerable 
material on budgets, finances, pro- 
posals, and various engineering sys- 
tems. 

Anyone concerned with the organi- 
zation of an engineering department 
should find this book of great help. 
The author’s wide experience in in- 
dustry—as a practising engineer and 
later as a consultant—enable him to 
place before the reader an impres- 
sive collection of practical case his- 
tories. These examples do much to 
make the rather general subject mat- 
ter more meaningful.—TJ 


KURZNAMEN UND WERKSTOFFNUM- 
MERN DER EISENWERKSTOFFE IN 
DIN-NORMEN UND STAHL-EISEN- 
WERKSTOFFBLATTERN. (ABBREVI- 
ATIONS AND MATERIALS NUMBERS 
OF Ferrous MATERIALS IN DIN 
STANDARDS AND STEEL-AND-IRON 
MATERIALS SHEETS) 3rd Edition. 
Published by Beuth-Vertrieb 
GMBH, Berlin W 15, and Verlag 
Stahleisen MBH, Dusseldorf. 95 
pages 5%4 x 8%. Paper backed. 
Price 8 DM. 

This completely new edition contains 

all the standard abbreviations and 

materials numbers for steel and cast 
iron, in accordance with DIN Stan- 
dards, as well as with the Steel-and- 

Iron materia!s sheets and the deliv- 

(Continued on page 236) 
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96-in. NILES heavy duty boring and 
turning lathe at Homestead District Works, 
United States Steel Corporation. 


NEW NILES LATHE 
TURNS AND BORES 
PIECES OF 8-FT. DIAM. 


Turn to NILES, just as United States Steel Cor- 
poration did, when you need precision machine tools 
for handling big workpieces. More than a century of 
experience, combined with modern production and 
engineering capabilities, makes NILES your leading 
source for fast, accurate turning and boring. 

The giant lathe shown here is designed to turn 85 ft. 
between centers and to bore 60 ft. deep in a 60-ft. workpiece 
in one pass of the bar. It is equipped with both revolving 
and nonrevolving boring bar tailstocks. Feed to the boring 
bar tailstock is integral with the tailstock base. 

The headstock, driven by a 200 hp variable voltage main 
drive motor, provides face plate speeds from 34 to 60 rpm. Both 
carriages afford infinitely variable feed ranges and thread cutting. 

No matter what your machining requirements, a NILES can be 
designed, produced and installed to give you the precision production 
you want. Write for a more complete description of this 96-in. lathe 
... Or our proposal ona machine tool built to meet your requirements, 


You don’t baby a NILES—it’s no baby 


BAUDWIN : LIMA: HAMILTON 
Industrial Equipment Division - Philadelphia 42, Pa. 
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COLD FINISHED STEEL BARS ASSURE 


GRUELING MODEL 
FLYOFFS AT 125 mph 


Only steel provides the stamina demanded for critical components of tiny 
model airplane engines. These midget powerhouses, weighing less than 8 
ounces, are capable of speeds up to 125 mph during grueling flyoffs. Only cold 
finished steel bars can withstand that kind of field service. 

For every 25,000 of these little engines, Bliss & Laughlin ships a carload of 
C-1213 and Ledloy A bars. Here is another example where Bliss & Laughlin 
furnishes precisely what is needed in strength and machinability. No more, 
no less. This means profitable production—whether for models or jets— 
because both the cost of materials and the cost of machining are considered. 

Only cold finished steel bars are technically correct and economically sound 
for hundreds of thousands of applications. Check out your designs with Bliss 
& Laughlin. As the leading specialist in strength, finish, accuracy, straightness 
and machinability for 70 years, Bliss & Laughlin recommends the most suit- 
able and economical bars from the industry’s largest line of cold finished steels. 

Seven mills across America, collaborating with Steel Service Centers every- 
where, assure prompt, helpful, local service. 


Bliss & Laughlin 13%" and 5%" 
Ledloy A rounds are machined 
into complex cylinder sleeves and 
miniature needle valve bodies 
and knobs for the McCoy “‘35” 
Red HeadStunt Engine. Sleeves 
are black oxided for appearance 
and rust resistance. Tiny crank- 
shafts are produced from 11%" 
C-1213 rounds, cyanide hard- 
ened for wear resistance and 
coated with molydisulphide for 
friction resistance. 









































Leading 

Independent Producer 
of Cold Finished 
Stee/ Bars 


4)| BLSsss 
- LAUGHLIN 























GENERAL OFFICES: Harvey, Ill. MILLS: Harvey, Ill, Detroit, Cleveland, Buffalo, Mansfield, Mass., Los Angeles, Seattle 
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WHEN DRILLING GETS TOUGH! 


([Ysarvis 


RED-DOT 


DRILLS 


@HEAVY DUTY 
@ SOLID CARBIDE 


Made especially for hardened steels to 
Rockwell C-65; high temperature and 
high tensile alloys to C-56. For high 
production on exotic space metals. 
Removes stock faster, lasts longer than 
ordinary drills. Maximum rigidity and 
strength, yet precisely ground for 
extreme accuracy. Economical to 
resharpen. Priced in line with standard 
Carbide Drills. All sizes made in full 
standard drill lengths. 


j 


WITH JARVIS 
SOLID CARBIDE TOOLS 


SAVINGS START WITH THE 


*(Plus The Advantage of Dealing With a Jarvis Agent) 


WHY SAVINGS START WITH THE FINISH 
A high finish on the tool means it will last 
longer . . . longer life reduces tool costs. A 
high finish on the tool means a superior 
finish to the work .. . better results, greater 





production, a savings in time. 


*ADVANTAGES OF DEALING WITH JARVIS AGENTS 


The factory trained Jarvis agent gives your carbide tool problems 
his undivided, personal attention. Representing but a few lines, he 
is better informed, more capable of recommending the right tool 
for the job. This knowledgeable service helps you to get econom- 
“ical and superior carbide tool performance. Call in your Jarvis 


agent and sound him out! 


JARVIS WAREHOUSES IN ALL KEY CITIES 


CORPORATION 


¢ End Mills * Boring Tools 
* Reamers * Drills * Key Seat Cutters 
* Duplicating Cutters © Rotary Files 


* Countersinks ¢ Boring Bits 
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FINISH! 


HOW HIGH FINISH IS OBTAINED 


Painstaking care is taken in the manufacture 
of Jarvis Solid Carbide Tools. For example, 
particular attention is paid to assure the cor- 
rect fluting and relieving. Tests and inspec- 
tions are exacting. This makes for keener cut- 
ting edges, greater accuracy, high finish. 
The Jarvis policy of insistence on the ulti- 
mate in quality is your insurance of both 
economical and reliable tool performance. 


SEND FOR 
NEW 
CARBIDE 
CATALOG 





JARVIS COPORATION, 40 Lynnway 


Lynn, Mass. 
...Have Agent Call .. Send Carbide Catalog 


Name ............. ‘scmssinecg SO 
Company 
Street 


City & State 








NEW BOOKS... 
ery specifications of the German 
Ironsmelters Association. 

Virtually all ferrous materials cur- 
rently produced in Gemany are 
listed, thus enabling the reader to 
obtain the desired information in one 
place without the trouble of consult- 
ing several sources. The book should 
be extremely useful to all persons 
having to do with iron and steel, 
whether in production, selling, ma- 
chining, using, or inspecting —HEL 


THE LANGUAGE OF SCIENCE: A GUIDE 
To EFFECTIVE WRITING—By Wil- 
liam Gilman. Published by Har- 
court, Brace & World, Inc, New 
York, NY. 248 pages, 5% by 8 in. 
Price $4.95. 

Books on technical writing are as 

frequent these days as books on, say, 

“successful” management or “dy- 

namic” personnel relations. Most are 

just as unrewarding. Why? Prob- 
ably because the authors refuse to 
come to grips with the real problem 
in any kind of writing—the lan- 
guage itself. ‘ 
“Technical writing can be fun,” 
these authors assure their readers. 

“Forget about scare words like style 

and grammar. Use our simple form- 

ulas and double your earning power.” 

But the formulas don’t work, and 

writing never quite becomes “fun.” 

The Language of Science, a pleas- 
ant departure from this facile ap- 
proach, comes from an experienced 
teacher and technical editor who 
really has something to say about the 
use and mis-use of technical lan- 
guage. At once, the author states the 
chief goal of business and scientific 
writing: clarity. Then he explains, 
with an astonishing number of per- 
tinent examples, how to achieve this 
(Continued on page 240) 


AM/MM 
“Honest, honey, | am working late af the 
plant—I'm being framed—’ 
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METALWORKIN 
MOST POWERF 
SELLING TOOL 
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There are 21 basic manufacturing indus- 
triesin the U.S. Government’s Standard 
Industrial Classifications. Eight of them 
make up metalworking—the manufac- 
turing of products from metal—and 
American Machinist/Metalworking 
Manufacturing concentrates its circula- 
tion (all ABC paid, incidentally) in these 
eight. An executive responsible for min- 
ing, ore-producing, or refining opera- 
tions—or in any industry not involving 
metalworking—is almost automatically 
excluded as a potential reader by his 
lack of vital interest in the subjects 


covered editorially by AM/MM. 


AM/MM’s circulation is centered in key 
metalworking plants in key metalwork- 
ing states and is growing steadily in all 


eight divisions of metalworking. 


Because AM/MM is read by men—manu- 
facturing managers, manufacturing en- 
gineers and plant managers—whose sole 
business is making things of metal (and 
making them more efficiently, less ex- 
pensively, more profitably), we think 
In metalworking—men who matter read... you'll agree it is metalworking’s most 


American / Metalworking 
Machinist / Manufacturing 


powerful selling tool. 


For up-to-date facts and figures on metal- 
working, ask your AM/MM district mana- 
ger for a copy of the 1960 Market Guide 
for Sales Executives. 


A McGraw-Hill Publication, 330 West 42nd Street, New York 36, N.Y. 
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PLANNING TO 
SELL MORE 
INCOME PRODUCING EQUIPMENT? 


“Talk to Talcott’... 


ABOUT INDUSTRIAL TIME SALES 
FINANCING, the arrangement that helps 
manufacturers and dealers sell more 
income-producing equipment and machin- 
ery. Talcott Time Sales Plans are tailored 
to your needs. They can help you close 
more sales. Talk to any Talcott office for 
full details. 


For booklet, “Four Keys to Business Growth,’ write to 
Daniel E. Grow, New Business, James Talcott, Inc., 227 
Park Avenue South, New York 3, New York. 


James Talcott, Inc. 


227 PARK AVENUE SOUTH, NEW YORK 3, N.Y. ORegon 7-3000 
CHICAGO + DETROIT « MINNEAPOLIS -« BOSTON 
Other offices or subsidiaries: ATLANTA + LOS ANGELES - SAN FRANCISCO 
MIAMI » PUERTO RICO - MONTREAL (ITL) 


240 CIRCLE 431 READER SERVICE CARD 











NEW BOOKS... 


clarity. At the same time, he shows 


| that clear, informative writing need 


not be dull writing. 

Why is so much of technical writ- 
ing bad? The author finds several 
reasons why the language of science 
does not always communicate today: 
The syntax is often bad. The gram- 
mar is bad. Jargon too frequently 


| replaces natural vocabulary. The ex- 
| position may be less than forthright. 
| And all too often, the common sense 
| that technicians apply to their work 


is nowhere evident in their written 


reports. 


Wisely, the author refuses to pre- 
sent technical writing as a “follow 
the rules” system that will solve alla 
would-be author’s problems, “Paying 
lip service to clarity is not enough. 


| Quickie rules, such as using short 


words, are not enough either—sci- 
ence often cannot help using long 
ones.” 

All in all, the author does a re- 
markably good job of pointing out the 
obstacles to clarity in technical writ- 
ing. Any engineer or scientist with 
writing troubles will find many clues 
here to what he is doing incorrectly. 
More importantly, he will learn why 
certain approaches fail to communi- 
cate.—TJ 


A History oF PLATINUM: FROM THE 
EaRLIEST TIMES TO THE EIGHTEEN- 
E1cHtT1es—By Donald McDonald. 
Published by Johnson Matthey & 
Co, Ltd, Hatton Gardon, London, 
EC1, England. Available in the 
US through J Bishop & Co, Mal- 
vern, Pa. 254 pages, 742 by 10 in. 
Price $5.50. 


| “The Spaniards gave the metal the 
| name platina . ..a somewhat de- 
| rogatory diminutive of plata mean- 
| ing silver.” 


Around 1880, platinum moved out 


| of the scientist’s laboratory into the 


industrial plant. What happened to 
Element No. 78 before this period is 
carefully detailed in this fascinating 
book. Emphasis here is chiefly upon 
obtaining, refining, and marketing 
the metal, rather than geology and 
chemistry. 

Although platinum was known to 
craftsmen in such widely separated 
areas as ancient Egypt and pre-Col- 
umbian America, it was not until 


| 1741 that the metal was first sub- 
| jected to scientific tests. At this time, 
| English scientists showed that “it 


could not be melted at any tempera- 
ture then obtainable even if fluxes 
were added.” 

(Continued on page 242) 
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These Tool Lines 
Are Much More 
Than Machinery. .. 


They express confidence in the ability to serve the needs of a vast 
industry . . . an industry which expects the highest standards of 
service and deserves the best possible product that can be produced. 

The ability to provide for the widest range of industry’s needs 
is made possible through plant potential—represented in the most 
modern equipment, much of which has been specially engineered 
and built in our own plant. This capacity permits versatility that 
enables us to efficiently produce from the smallest to the largest 
requirements. 

To meet the increasing demands for products of quality, accuracy, 
and performance dependability, National Tool continually invests 
in the manufacturing tools and equipment essential to maintain the 
position of superiority it has held so many years in this field. 


NATIONAL TOOL COMPANY 


A Division of 
National Cleveland Corporation 
11200 Madison Avenue Cleveland, Ohio 


For more than a half century National Tool has supplied high quality precision cutting tools 
to the metalworking industry. 


For your special cutting tool requirements call your National Tool representative. 














BURRAWAY 
TOOL 





———_—_7= 
Deburrs both sides of holes 
in one pass 


Spring load adjustment permits setting 
for light deburr or up to %” chamfer. 
Burraway works in any head—drill 
press, lathe, automatics or multiple- 
spindle machines. Available in sizes 
from 235" up. 

Many small parts can be hand held 
and passed over the revolving tool to 
eliminate fixturing. 


For more details on this and other 
Cogsdill hole finishing tools write for 
free catalog. 
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WHAT HAPPENS WHEN YOU CUT METAL 
FASTER THAN 100,000 SFPM? 


The complete story is told in a 16-page reprint from the 
Feb. 22, 1960 issue of AM/MM that covers Lockheed 
Aircraft’s basic research for the Air Force on ultra- 
highspeed machining. Copies of this valuable report are 
available for 35¢ (lower in bulk quantities) from 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 











NEW BOOKS... 


Persistent research, chiefly by 
French and Spanish scientists, show- 
ed that the addition of arsenic to 
heated platinum removed base met- 
als, so that purified platinum could 
be forged under heat. By the 1780’s 
platinum had become commercially 
valuable. 

Not until 1842 did the first Ameri- 
can establishment for fabricating 
platinum come into existence. In 
Philadelphia, one Joaquim Bishop be- 
gan refining and working the metal. 
But the American platinum industry, 
late in starting, did not progress 
spectacularly until the present cen- 
tury. 

The author of this new work has 
done a fine job of marshaling and 
presenting the facts about the his- 
tory of platinum. Numerous illustra- 
tions add a great deal to the book’s 
interest.—TJ 


GuIpE TO U S GOVERNMENT STATIS- 
tics [3rd Edition]—by John L 
Andriot. Published by Documents 
Index, Box 453, Arlington 10, 
Virginia, 402 pages, 8% by 11 in. 
Price $15.00. 

As of this date, 1777 statistical bul- 

letins are available from the U S 

Government. The problem is, how 

does one find out what is available, 

and how does one order them? 

This new guide gives the answers: 
how frequently each statistical bul- 
letin is published, what agency issues 
it, and what the price is, if any. 

In approach, the volume consists of 
two parts: a guide, arranged by de- 
partments and agencies, that lists the 
publications; and an index, arranged 
by subject. A brief abstract of a pub- 
lication’s content appears in the in- 
dex with each title. 

This volume should be of consider- 
able value to anyone who frequently 
has to work with government statis- 
tics. Industrial librarians, in partic- 
ular, should welcome it—T]J e 


{ 
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AM/MM 
“| think we've reached the end of an era.’ 


Ul 
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“There’s no profit in downtime...” 


“Our cost records show that Henry & Wright Dieing Machines pro- 
duce more parts between die regrinds at higher speeds, take less 
time for die service which indicates less die wear, and are productive 
for longer periods of time before die service is necessary. It’s like 
having an overtime worker at straight time rates. H & W’s give 
maximum service at less cost on our toughest pressroom require- 
ments. Here’s what our cost records over conventional stamping 


machines show:” 


i: Gestion Sate taneiinnteaiey Oo. Henry & Wright Dieing Machine 
2501 West Homer Street 
a 28.2% increase in running time between die regrinds 


43.2% decrease in time required to service dies 
126 % increase in production before dies need service 


Henry & Wright’s give a low 

center of gravity for safe high 
speed operation; a pulling rather 
than a pushing stroke for less die wear; 
long die guiding surfaces that assure 
correct alignment for progressive stages 
of blanking, stamping and forming. 
H & W’s take care of expensive dies. 
They’re built for heavy duty pro- 
duction of either long or short runs. 


25-ton Henry & Wright 
Single Crank Dieing Machine 


~—LPM DIVISION Mount Gilead, Ohio, U.S. A. 
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@ GREATER RANGE— 

In EVERY category than ANY machine in its class © 
252" of ram travel ® Spindle to table and spindle 
to column—Range greatly exceeds competitive 
machines, PLUS many other dimension advantages. 


@ GREATER ACCURACY— 


ound lead screws ® Hand scraped ways ® Over- 
m stays in one plane ® Locks without distortion 
“fool room accuracy in manufacture of components. 


@ GREATER VERSATILITY— 


; z Head tilts 45° forward and back, rotates 360° on ram 
> ae Turret rotates 360° on column © Power assembly 
..©/ rotates 360° around spindle ® Many other features. 


@ GREATER EFFICIENCY— 


Convenient controls © 9 spindle speeds, 3 power 
spindle feeds (up or down) © 4-way head handles 
any compound work angle ¢ Greater work area. 


® GREATER DURABILITY— 
Index quality throughout for long trouble-free life. 

~~ ., © PROVEN ACCESSORIES AND 
WeavY oury ss" varrica: mua EXTRA EQUIPMENT— 


AND Ask for catalog and prices. 


MACHINE COMPANY 


PHONE ST 2-6737 
JACKSON, MICHIGAN 
CIRCLE 436 READER SERVICE CARD 


WRITE FOR YOUR COPIES OF 4-PAGE 
DESCRIPTIVE BROCHURES PACKED 








THE PRODUCTION MAN'S GUIDE 
TO JOINING WELDED STEEL TUBING 


There are 116 different ways to join one piece of weld 
steel tubing to another. Here’s a basis compendium of 
data on methodology for manufacturing in that covers 
the two basic classifications; welding and mechanical. 
The 16-page reprint from AM/MM is available for 


35¢ from 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 








NEW FILMS... 


VACUUM POURING FOR BETTER FOoRG- 
Incs. Produced by Bethlehem 
Steel Co and available from 
Modern Talking Picture Service 
Inc, 3 E 54th St, New York 22, 
NY. 16mm, sound, color. Run- 
ning time 13 min. No charge. 

Named as winner in the industrial 
and technical processes category at 
the 1961 American Film Festival, this 
film uses both live action and ani- 
mation to show every step in the 
vacuum pouring process. It shows 
how forging ingots up to 500,000-lb 
weight are made with only a mini- 
mal trace of hydrogen by pouring 
steel in vacuum. In one high-speed 
sequence, taken at 1000 frames per 
second, the trapped gases can be seen 
literally exploding into the vacuum 
as the molten metal pours into the 
ingot mold.—HEL 


How To WELD T-1 STEEL. Produced 
by United States Steel Corp, 
Room 6363, 525 William Penn 
Place, Pittsburgh 30, Pa. 16 mm, 
sound, color. Running time 18 
min. No charge. 

Produced specifically for training 

purposes, this film will be helpful to 

shop and field welding crews, train- 
ees, and vocational and engineering 
school students. In step-by-step se- 
quence, it shows how to insure sound 
welds in T-1 steel, and explains why 
it is important to use the right elec- 
trodes, welding heat, and procedures. 

Each step is illustrated by close-up 

photography of actual welding oper- 

ations. 

For personal study or review a 
comprehensive booklet is provided 
for each viewer, together with a 
welding heat input calculator, the 
use of which is demonstrated in both 
the film and the booklet—HEL e 


AM/MM 


“Mind if | don’t turn in my daily report—? 
It’s been such a lovely day | hate to spoil it—” 
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IF YOUR ABRASIVE BELTS 


LOOK LIKE THESE 


»». your production 
costs are too High! 


LOADING: Metal particles 
packed in between or com 
pletely covering the abrasive 


grains of the belt coating 


If your used abrasive belts are wearing out prematurely due to one 
of these conditions, you are incurring extra expense in manhours, 
abrasive replacement and perhaps, even production volume. The 
Carborundum Company has made a detailed study of causes and 
solutions to loading, glazing and stripping of abrasive belts. Prac- 
tical application of these findings to your grinding or finishing 
problem can result in increases in abrasive belt life from 10 per- 
cent to 500 percent. Typical problem solutions often involve only 
a change in the abrasive product, a different contact wheel or a 
changed coolant. Call your Carborundum distributor or factory rep- 
resentative today for an on-the-job analysis. Coated Abrasives 


Division, Niagara Falls, New Yok. CARBORUNDUM 





GLAZING: Face of belt smooth STRIPPING: Particles of the 
and glossy—indicates dulling grain and bond pulled away 
of abrasive grain tips. exposing bare backing 
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PERFECT FIT 


Only a small percentage of the adjacent 
metal surfaces of a press or interference 
fit are actually in contact. Yet the security 
of the entire assembly depends on that 
small area of contact. 


Rigid tolerances are specified, and extra machining 
operations are performed to increase the area of con- 
tact. Nevertheless, it has been impossible to mate two 
metal surfaces perfectly, one inside the other. The 
Perfect Fit, like Infinity and Perpetual Motion, has 
seemed to exist only in theory. 
YET A FEW DROPS OF LOCTITE CAN NOW 
PROVIDE WHAT THE MOST EXPENSIVE OF 
MACHINING METHODS CANNOT. 
LoctiTE Sealant is a penetrating liquid resin that by 
capillary action is drawn into all the voids in a press 
or interference fit, filling them completely. Once there, 
Loctire hardens automatically into a tough, -solid, 
load-bearing plastic film, capable of supporting loads 
in excess of 25,000 pounds per square inch, thus 
providing A PERFECT FIT of adjacent surfaces. 
FACTS ABOUT LOCTITE SEALANT: 
e LoctirE is easy to use. It requires no mixing or 
heating. 
e Loctire is 100% active. It totally fills the voids in 
press fits and threaded assemblies. 
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LoctTITE contains no solvents—requires no solvents. 
There is no hardening shrinkage due to solvent 
evaporation. 
LocTITE requires no expensive equipment. The bottle 
is the applicator; or mass application procedures 
can easily be set up with “around-the-shop” parts 
and materials. 
e Loctite will withstand temperatures up to 300°F. 
LocTITE Sealant makes a slip fit as strong as a press 
fit, a press fit stronger. It can be used to relax tolerances 
and to improve reliability. 
Wherever metals are LOCKED— RETAINED— 
SEALED there is an opportunity to cut costs and 
increase profits with Loctite. Details on your applica- 
tion bring immediate response from our Application 
Engineering Department. Write today. 
om» 


RETAINS SEALS 


Locks /» 


AMERICAN SEALANTS COMPANY 
121 North Mountain Road e Hartford 11, Connecticut 


fi 











September 18, 1961 


“THIS GEAR WILL GIVE 
MY DRIVE HIGHER SPEED 
PLUS LONGER LIFE...” 


Utilizing the modern facilities in our newly equipped plant, higher speed and longer 
life are just two of the advantages that you will get with Philadelphia’s revolutionary 


precision grinding technique. 


initial cost than conventional gearing. 


HIGHER SPEEDS 


Dynamic load factors are materially 
reduced. Your equipment can operate 
at higher speeds with increased load 
carrying capacity. 


LONGER LIFE 


Extreme accuracy of profiles, profile 
spacing and surface finish eliminates 
“running-in"’ periods and resulting 
wear. 


Very often these advantages are available at no more 


REDUCED NOISE AND VIBRATION 


Reduced tooth to tooth errors, accu- 

mulated pitch errors, and total com- 

posite errors give smoother contact 
. reduce noise and vibration. 





REDUCED BACKLASH 


Precision ground gearing means re- 
duced backlash for reversing drives 
. . « plus uniform backlash where pre- 
cision of movement is important. 





100% INTERCHANGEABILITY 

Duplicate units or spares can be in- 
stalled with original manufacturing 
tolerances duplicated exactly. 





FOR MORE INFORMATION 


. investigate this mod- 
ern technique. Send for 
our new bulletin, AN AD- 
VANCED CONCEPT 
IN MODERN GEARS. 


(Suburban Philadelphia), 


PHILADELPHIA GEAR CORPORATION 


Pennsylvanig 


King of Prussia 


phillie gear’ 
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New Parts-Flattener Ups 
Production Speeds 1,000% 


Or More... 


Bold statement? Yes! 
True? Yes! In some of its 
present applications, two 
Voss flatteners and a few 
operators have replaced 
hundreds of workers as- 
signed to hand flattening. 


Principles of Voss Roller 
Leveler Applied—An adap- 
tation of the Voss precision 
Roller Leveler, considered the 
Cadillac of its class, the flat- 
tener operation is based on a 
series of small diameter work 


rolls supported by multiple 
back-up bearings. Parts are 
worked to relieve stresses, 
achieving within .005 of dead 
flatness in one pass. 


Reliability Built In—One 
of the important character- 
istics of the Voss Roller 
Leveler is its reliability and 
minimum downtime. The 
flattener shares these qual- 
ities. Rugged construction of 
the machine insures a long 
and productive life. 


Hand Feed or Automatic 
The flattener is available 
either way. Most models are 
compact enough to sit on a 
desk top. The machine will 
handle an extremely wide va- 
riety of flat stamped parts. It 
can also be engineered to 
flatten parts having irregu- 
lar surfaces. 


Let Voss help you to auto- 
mate your parts-flattening. 
Call or write today. 


We'll be glad to arrange a demonstration with your parts, without obligation. 


VOSS enoincenine co. 


7301 Penn Ave. Pittsburgh 8, Pa. Churchill 2-4422 
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Take a Ledloy’ steel—Inland’s famous family 
of free machining steels—and give it all you’ve 
got! Go on—double and triple your normal speeds. 
Up to 325 sfm is common with Ledloy and 
believe us, far greater speeds are perfectly 
possible—up to 450 sfm with high speed tools 
—600 sfm with carbide tooling. HJ Step up the 
feed, too. Drill at 40 inches per minute at 750 
rpm if you have the equipment for it. Matter of 
fact, you can’t tell how much faster—better— 
you can do with a Ledloy steel 'til you’ve pushed 


it to the limit. Hf One thing to remember— you 
won't get these amazing results with just any 
leaded steel. To get the most out of your equip- 
ment, use Inland Ledloy—the original leaded steel. 








@ That’s right—Inland made leaded steels long 
before anyone else—has been developing 
the unique properties of Ledloy steels for more 
than 20 years—can recommend exactly the 
right type for your shop and your product. So 
use Ledloy steels—hit them with all you have... 





LEDLOY STEELS CAN TAKE IT! 


the world’s most machinable steels INLAND STEEL COMPANY < NLAN i> 


30 West Monroe Street - Chicago 3, Illinois 





Practical 
Tooling Tips 


Number 1 of a series 


a ost ES 


TO GET GREATER TOOL BIT RIGIDITY replace the tool holder 
screw with a Vlier Swivel-PadgClamp. The large, flat pad 
face provides many times more clamping area. Bits can 
be held tighter, reducing chatter and vibration. Small, 
narrow cut-off blades, multipoint tools, even stub ends can 
be rigidly held. Unique ball joint construction gives smooth 
angle adjustment in all directions. 


epeereeeee 


SPRING PLUNGERS LET WRENCH DO MULTIPLE DUTY —The 
compression tool shown above is used to attach connectors 
to electrical wires. Formerly, each size wire connector 
required a different size tool. But now, through the use of 
Vlier Spring Plungers, one tool attaches all sizes of con- 
nectors—through the use of changeable jaws. The appro- 
priate jaw for any size connector is easily inserted, accu- 
rately positioned, and held in place with a Vlier Spring 
Plunger. 


New catalog now ready! 
Send for your copy today. 
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Everyday more and more shops are using 
standard Vlier Tooling Accessories in place 
of custom-made devices for both tooling and 
original equipment applications. The preci- 
sion construction, product uniformity and 
quick availability of these simple time-savers 
have made them tool room favorites. Why 
don’t you start saving from their use? 


EASY WAY TO STOP MARRING surface of part held in 
fixture. The part on the left was securely held in the fixture 
with a Vlier Swivel-Padg Clamp. The scrapped part on 
the right was held with an ordinary set screw. With the 
Vlier Swivel-Padg Clamp the pad stops at first contact 
with the part; screw torque is absorbed a a ball, prevent- 
ing damage to the part. This exclusive ball joint construc- 
tion also provides adjustment to off-angle surfaces. 


THE RIGHT AMOUNT OF END PRESSURE AND NO MORE is 
what this spring plunger application calls for. More than 
150 Vlier Spring Plungers are used to hold a plastic sheet 
in position par the Sioealon operation of a plastic refrig- 
erator door liner. Spring Plungers provide just the ri 
amount of pressure to produce a perfect liner. 


Insist on Vlier Tooling Specialties... 
there’s still no substitute for quality. 








ENGINEERING 


CORPORATION 





A subsidiary of Barry Wright Corporation 
8900 Santa Monica Bivd. * Los Angeles 46, California 
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A revolutionary new color-code developed by Besly- 
Welles is at the bottom of it all. The only requirements 
for making 75% of all tap selections—and making 
them right—is the knowledge of four colors and the 
material to be tapped. 

And it's just that easy. No hidden tricks. No guess- 
work. The Besly Color-Keyed Tap Selector leads you 
quickly and easily through three simple steps to tap 
selection. It takes you right down to the exact size, 
pitch and pitch diameter tolerance. It even gives you 
the catalog number to use. 

Nate Meol’) ae) ami ar-1| Fume) Mote )0] a-1-Pam 'Z0]0] am-y-1(-1on dle) aim T-wmit-le [= 
from the well known Besly line of top quality taps for 
industry. 

For very special or complex jobs ask your distributor 
\Com-lac-lilel-Miclm@- Mm =i-1 hme lom-yel-lel- lym com cele my itm elem 


GET THIS DETAILED TAP 
SELECTOR DIGEST .. WRITE TODAY! 


® 
BESLY BESLY-WELLES fete] i 10]. 7 wale), | 120 Dearborn, South Beloit, Illinois 


Grinders and Abrasives * Taps * od nag ae * Drills 

Reamers * End Mills * Gages * Carbide Tipped Tools, 

Blanks, Inserts and Holders 8B EE hom, T.W 
CoLonR-KEYED TARY SELECTOR 


> Gest Tap te use in ree Materia! Be were 2 wMicert clearance st bottom 
Or chp removal a unecessary 
= Veen Tap ry tiie Materia 


LEGEND — Peeem mm lee ne Matera C Best Tap for treeang Cost worn 


arena il 
a 2 


vO ef TarreD 
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To meet the challenge of the 60s 


UF KIN 


new /eader in precision too/s/ 


®€The fabulous ’60s, with tremendous technological advances predicted, 


will require this type of perfectionist precision tool. . . 


and, son— 


Here’s why Lufkin indicators stay on the job!” 


You'll seldom see them in the repair shop, because 
Lufkin dial-test indicators are made with one-piece 
forged-brass bodies. Movements are inserted from the 
top. So dirt can’t get inside! 

No die castings are used for any moving parts. 
The pivots, gears, racks and pinions are made of 
stainless steel for rust and wear resistance. Full jeweled 
or plain bearings. All Lufkin indicators are designed 
to AGD standards. And if it is ever necessary to 


repair a Lufkin indicator, the job is “ABC” simple. 
There’s variety of interchangeable backs—regular, 

post, adjustable, screw bracket—and a universal back 

which permits 180° arcs and 360° turns for unlimited 

range of indicator settings. 

See your industrial distributor. He knows precision 

tools and can show you how Lufkin leads in design 

and craftsmanship. His stock is maintained 

to fit your needs. Lurxin, Saginaw, Mich. 
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CINCINNATI’ PRESS BRAKE 


cuts press work cos 








For half the initial cost of a conventional press with equal 
die area and tonnage, the Dahlstrom Manufacturing Cor- 
poration does its press work on a Cincinnati Press Brake 
with widened bed and ram. 

Its low first cost has been followed by other savings, too. 
For example, setup and operation are easy and fast be- 
cause the die area is out in front of the housings. Floor- 
to-floor time per piece is half what it was with previous 
production methods. Cincinnati accuracy holds .005” 
tolerances between holes. 

Dahlstrom uses the full versatility of the Cincinnati 
Press Brake for shallow draw work, blanking, notching, 
and punching. Ask our representative to show you how 
to earn similar savings in your shop. 


Courtesy Dahlstrom Manufacturing Corporation, Jamestown, N. Y. 


Shapers / Shears / Press Brakes 


ne CINCINNATI 
SHAPER -o. 


Cincinnati 11, Ohio, U.S.A. 


United Kingdom: The Cincinnati Shaper Co., Ltd., Glasgow, Scotland 
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Printed Circuit Board Drilling Machines 


INCREASE ACCURACY. . . 
SAVE MONEY. . 
IMPROVE YOUR 

PRODUCT... 


AUTOMATIC TOOL CHANGER 
— Edlund accessory automati- 
cally changes any one of 9 
different tools in rapid 5-sec- 
ond change time. 


with EDLUND-MATIC mMopEL 2n 


NUMERICAL TAPE AND DIAL CONTROLLED 
DRILLING & TAPPING MACHINE 


Save Time and Money 

The Ediund-Matic eliminates expensive jigs and fix- 
tures by using easy to prepare inexpensive standard 1” 
8-channel tape. Floor-to-floor time per part is reduced 
— saving production time means saving money. Cut lead 
time of 4 to 6 weeks required for jigs and fixtures to 
few hours or less for tape preparation and save set-up 
time. Time saved results in direct dollar earnings. 


Increase Accuracy 
Increased accuracy means less scrap loss and less 
wasted production time. Edlund-Matic numerical tape 


EDLUN D MACHINERY COMPANY 


control positions the work and directs the drilling oper- 
ation quicker and more accurately time after time and 
eliminates the possibility of human error once the oper- 
ation has been programmed and checked. Employee 
fatigue is decreased and free time can be used profit- 
ably operating other machines. 


Improve Your Product 

You can be sure of greater uniformity of finished parts 
with less inspection required. Tapes can be pre-tested 
and machine accuracy certified. All this adds up to an 
improved product at lower cost. 


Ediund Representatives in Major Cities 
Cortland, New York Division of Harsco Corporation 


Specialists in Drilling Machine Engineering for over 40 Years 


Tape Programmer 


— 
eeee ) 








Infinitely Variable Speed 
Machines 1 


Gun Drilling Machines Special Machines 


a 
Sm) 
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Surgical shears get longer life with 
LINDE tungsten carbide coating 


Surgical shears with tungsten carbide 
coated on working surfaces now lose 
their cutting edge about one-third as fast 
as conventional shears. This has been 
proven under rigid testing supervised 
by a leading research laboratory. 

The American Medical Instrument 
Corporation, Flushing, New York, uses 
the LINDE Flame-Plating process to im- 
prove the working surface and increase 
the wear-resistance properties of shears 
produced under its Tuncarb trade-mark. 

The process has increased cutting life 
to the extent that Tuncarb shears in use 
for more than a year have not as yet 
been returned to AMICO for sharpening. 
By comparison, regular surgical shears 


used under the same conditions had to. 


be returned as many as three times for 
restoration of working surfaces. 


Coatings only .004” thick 


AMICO ships hot-drop-forged stainless 
steel parts to LINDE’s new Flame-Plating 
plant at North Haven, Conn. Here, via 
the LINDE developed coating process, a 
.004” thickness of tungsten carbide is 
actually “welded” to the precision wear 
surfaces of the instruments. 

After coating, the blades and jaws are 
assembled, riveted, ground, polished, 
and buffed to a high finish by AMICO. 
The tungsten carbide surfaces them- 
selves are finished with only a slight 
brushing. The same process is used to 
coat Tuncarb needle holders to provide 
tungsten jaws that give a firm grip on 
needles. 


High-speed “‘blast-on” 


The heart of LINDE’s coating process is 
the LINDE Flame-Plating gun, into 
which exact quantities of oxygen, acety- 
lene, and tungsten carbide or other 
powdered materials are fed by a special 
mechanism. After the gun is aimed at 
the area to be coated, controlled detona- 
tions “blast” the particles onto the work 
piece at speeds up to 2500 fps—until the 
desired coating thickness is reached. 
Although temperatures of about 
6000° F are attained within the detona- 
tion gun to heat powder to plastic state, 
the work piece itself is always kept be- 





The inside cutting surface of the Tuncarb 
surgical shears shown here have been 
coated with tungsten carbide, reducing 
their rate of wear by as much as one-third. 


low 400° F during the operation. There 
are no changes in the properties of the 
base metal and no distortion of the work 
piece regardless of its minuteness. 

In some uses, depending on the thick- 
ness of finish, the LINDE Flame-Plating 
process has been known to multiply 
wear resistance of metal parts by as 
much as 40 times. 

For complete information on how 
you might use this advanced method of 
coating metals to improve production 
or reduce operating costs, check and 
send the coupon below. 





LINDE synthetic sapphire solves 
guide problem in tape recorders 


Second only to the diamond in hard- 
ness, LINDE synthetic sapphire provides 
unique wear-resisting characteristics. 
Because of its extremely low friction, 
hardness, and physical and chemical 
stability, several large manufacturers 
are using LINDE synthetic sapphire to 
solve the wear problem in tape guides 
on airborne and high-reliability tape 
decks, as well as in photographic film 
guides. 

In these areas—where hardened steel 
guides show friction and wear almost 
immediately — sapphire wear is nearly 
imperceptible even after 100 hours of 
operation. 

LINDE flame-polished synthetic sap- 
phire is a convenient material for pre- 
venting edge-cutting typical with cer- 
tain tapes in top and bottom guides. 

For details on LINDE synthetic sap- 
phire for any type of wear guide, in- 
strument bearing, or other critical ap- 
plication, check and mail the coupon. 


Chromium polished to maximum 


lustre with LINDE abrasives 

In certain applications where it is neces- 
sary to achieve an extremely smooth 
surface on chromium finishes, such as 
in photographic rolls and processing 
rolls in the plastics industry, LINDE alu- 
mina abrasive powders of 99.98% pu- 
rity have demonstrated unusual effi- 
ciency in removing the most minute 
protuberances. 

Several leading photographic and pre- 
cision parts manufacturers use LINDE 
abrasives, not only to obtain high-lustre 
finishes that protect materials, but also 
to refinish rolls several times over to 
avoid frequent replating. 

Grades of LINDE alumina powders in 
sub-micron sizes are available for sev- 
eral cutting speeds or types of finish. 
For information, use the coupon below. 


CHECK—CLIP COUPON—ATTACH TO BUSINESS LETTERHEAD 


Linde Company, Dept. AM-64 
270 Park Avenue 
New York 17, N.Y. 


Please send details on the items checked: 
DC LINDE Flame-Plating 

C LINDE Synthetic Sapphire 

0 LINDE Alumina Abrasives 
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UNION 
CARBIDE 


LINDE 
COMPANY 


“Linde” and “Union Carbide”’ are registered 
trademarks of Union Carbide Corporation 


S eallimnetiinetandiiediaeaadinamntiemaaeintetioin! 
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ACCO 


for Better 
Values 


With this Campbell Machine, you can-- 
Cut 6-inch Diameter Hard Alloys-Cleanly and Accurately 


in Less Than 3 Minutes! 


® This Campbell wet abrasive cutting machine—the 
Model 406—will cut tubing, bar stock, angle iron, or 
any other shape up to 6” round or square—and it will 
cut practically any material, including the new super 
alloys and exotic metals. Like all Campbell machines, 
it’s designed to give accurate cuts, quickly and cleanly. 
HIGH SPEED—4 to 8 seconds per square inch is the nor- 
mal cutting speed for all Campbell wet abrasive cutting 
machines. For instance, you can cut 6” diameter hardened 
steel in less than 3 minutes. 

ACCURACY —Campbell machines are production 
machine tools. They cut within close tolerances to reduce 
rejects and scrap loss. For example, the Model 406 will cut 
3” diameter material to lengths within +.010’, 6” diameter 
within +.030’. 

FINE FINISH — Additional finishing operations are rarely 
required. There is no burn, and burr has been reduced to 
an absolute minimum. 

POWER OSCILLATION — On an oscillating-type ma- 
chine such as the Model 406, the cutting wheel is moved 


x (CAM PBELL’ 


horizontally back and forth across the cut as the wheel is 
fed downward. The result—greater cutting capacity, with 
longer wheel life. 


PROPER COOLANT APPLICATION—Large reservoir 
and a 33 gallon/minute pump provide high volume of 
coolant. Unique Campbell distributor applies coolant 
equally to both sides of the wheel—an essential require- 
ment for accurate cuts. 


OTHER CAMPBELL MACHINES FOR ANY CUT-OFF NEED 


Choose from four types of Campbell machines for wet or 
dry cutting—chop stroke, oscillating, horizontal or rotary 
—with capacities up to 14” rounds, 12” billets, plate up to 
6” thick and 20 ft. Ady 

Regardless of nar application, you’ll find that a 
Campbell machine provides you with the best cut-off 
method for modern production techniques—far more effi- 
cient, accurate and economical for cutting many materials 
than other cutting equipment. 


WRITE FOR DETAILS— Bulletin DH-260 gives the com- 
plete eg Be on the Campbell Model 406 abrasive cutting 
machine. We’ll also be glad to send you information on 
other machines; just tell us your cut-off application. And 
remember —your Allison-Campbell Field Engineer is an 
abrasive cutting specialist. Call on him for ‘expert advice, 


surriwe MACHINES 
CUTTING 


Allison-Campbell Division « American Chain & Cable Company, Inc. 
y. Connecticut Avenue, Bridgeport 2, Conn. 
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SIP Jig Borers 


W. B. Knight Jig Borers 
Burgmaster Turret Drills 


Moore Jig Borers 


specify 


SPERRY 


American Tool Works Co. 


iain 4a UM £ & ICA iL 
Bullard Spacer Tables 
(Retrofit Kits) 


FOR PRECISION + RELIABILITY - PRODUCTIVITY 


Wiedematic Turret =. ‘ 

Saadh Peas SIMPLICITY — There are fewer components in a Sperry 
Control, thanks to the pneumatic block reader that does 
away with complex memories or shift registers. Fewer com- 
ponents mean higher reliability, and easier maintenance. 


ACCURACY — Independent linear measuring scales 
provide extremely high accuracy unaffected by age or 
wear. The initial accuracy built into the machine remains 
constant throughout its life. 


RELIABILITY — Sperry Controls contain almost 33% 
less components than conventional designs and by this fact 
alone are considerably more reliable. Machines equipped 
with Sperry Controls do not use vulnerable ball bearing 


ae leadscrews, thus simplifying machine maintenance too. 
Further information can be had 
SPEED — The Sperry block reader can read one two from machine tool builders and 
coordinate position and auxiliary commands in 1/10 of a = oho - com oo 
. ru 
second. This fact combined with the high performance of and dramatic 15-minute sound 
. . . A a movie on the Sperry Numerical 
hydraulic actuators, provides exceptionally high positioning the aes Pema 


speeds. Traverse speeds of 700’’-1000”’ per minute are to see it. 
being achieved on certain machines. 
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BLACK DIAMOND 


drill grinder with 7 new features: 


1. Cross-slide drill stand — permits entire face of whee! to be utilized. greatly increasing wheel life 
2. Turret type locator mount — turns desired locator to convenient position 

3. Simplified dressing — 2 self-sharpening diamond dressers for face and periphery of wheel 

4. New Rugged built-in web thinner — for increased accuracy 

5. Lever-lock motor slide — quick-release motor base lock eliminates use of bolts 

6. Mist spray cooling — for ionger wheel life. Stand-mounted nozzle always in correct position 

7. Knee-hole cabinet — includes 4 drawers for bushings, accessories 


Write exclusive distributor 


: . l| 
Biack Diamond Saw & Machine Works, Inc. | 
Natick, Mass. — Manufacturers of Black Diamond EDWARD bi LAK ‘a COMPANY, INC. 
and Worcester Drill Grinders. 
Black Diamond Drill Grinders: For #70 drill up to %” 570 Pleasant St, Watertown 72, Mass. 
Worcester Drill Grinders: For %" drills up to 2%" 
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Just Published 


SPRING DESIGN 
AND APPLICATION 


By Nicholas Chironis 
Associate Editor, Product Engineering 


Contains a wealth of spring design data, 
equations, and theory contributed by more 
than 100 authorities in the field. Covers a 
wide range of spring types, static and 
dynamic considerations, materials, manu- 
facture, testing, and the application of 
springs to machines and components. This 
practical storehouse of information gives 
facts on surge waves, spring tangling, high 
temperature considerations, shock, costs, 
and many other important topics. 352 pp., 
illus., $9.50 


10 Days’ 
FREE (ace 


Examination Po 
a — ’ 


TOTAL QUALITY CONTROL: 
Engineering and Management 


Just Out. Fully discusses the ~~ 

of controlling quality of eat the _ 

dustry as it extends Skene 
business system. Covers 

oy ban ee used in quality control 

out. By A. V. Feigenbaum, a. 

Electric Co., 627 pp-, over 230 eo 


$11.00 


MACHINE TOOL 
METALWORKING 
Principles and Practices 


Just Out. Presents complete coverage of 
drilling, turning, shaping, milling, and 
grinding. Throughout the book, basic 
pr nciples are clearly explained and viv- 
idly illustrated to help you develop skills 
in’ all major areas of machine tool 
metalworking. By John L. Feirer, West- 
ern Michigan Univ., and Earl E. Tatro, 
Bronx Vocational High School. 256 pp., 
980 illus., $5.75 


THE CHALLENGE OF SUPERVISION 


ble guide to help to- 
day’s supervisor ey ——— 
tion from his job... - 

ee a from those he a. 
Tested principles and techniques po 
target-setting, the formen’> _ foe 
satisfiers, etc. By Brian KR. ae 
Stuart Palmer, Univ. of New 

shire. 325 pp., illus., $6.95 


Just Out. A valua 


Free Examination Coupon 


McGraw-Hill Book Co., Dept. AM-9-18 | 
327 W. 4ist St., New York 36, N. Y. 

Send me b »k(s) checked below for 10 days’ exami- | 
nation on pproval. In 10 days I will remit for 
book(s) I keep plus few cents for delivery costs, and | 
return unwanted book(s) postpaid. (We pay delivery 
costs if you remit with this coupon—same return | 
privilege.) | 
© Chironis—Spring Design & Appl., $9.50 

C) Feigenbaum—Total Quality Control, $11.00 | 
C) Feirer & Tatro—Machine Tool Metalworking, $5.75 | 


- [) Kay & Palmer—Challenge of Supv., $6.95 
im Address 


Company 
Position 


For price and terms outside U 
Write McGraw-Hill Intl, N.Y. t. 36 AM-9-18 


A A oe 
CIRCLE 4 453 "READER | SERVICE CARD 


American Machinist/Metalworking Manufacturing + September 18, 1961 








STRIPPIT Hydra Springs, using com- 


pressible liquids, develop up to 600% 


more force than mechanical springs of 


comparable size. Six standard models 


develop forces from 2,200 lbs. to 8,500 lbs. and 


rate wi trokec r: 7 ‘ VA et Ga 
operate with strokes ranging from 4"to 144”. Spring 


rates run from 2,200 lbs. to 32,000 lbs./in. 


STRIPPIT Hydra Springs use STRIPPIT 
Comproils. Changes in the type or volume 
of Comproils vary and adjust the loads of 
the Hydra Springs to meet required forces 
of individual applications. In addition, a force 
adjuster for critical pressure adjustments is pro- 


vided on all Hydra Springs except Model 38K11. 


STRIPPIT Hydra Springs’high spring force, 
instant action and compact size make them 
ideal components in many installations 
where space is at a premium. Typical apphi- 
cations include uses with dies, perforating equip- 
ment, machine tools and plastic injection dies, 


cable tensioning devices, retarding mechanisms. 


STRIPPIT Hydra Spring applications 
are so varied that, in addition to the stan- 
dard models, STRIPPIT’s engineers can 
custom design and fabricate special Hydra 
Springs to solve your problem. A call to your 
STRIPPIT Tool & Methods Engineer will bring 


immediate help. If you prefer, write for Catalog K. 


Nl > 


waces ST RIPPIT inc. noubaiti 


200 Buell Road © Akron, New York 0 SY s 


Us Tr R 1€>° 
In Canada: Strippit Tool & Machine Company, Brampton, Ontario 
In Continental Europe: Raskin, S.A., Lausanne, Switzerland In the British Isles: Kearney ¢7 Trecker—C. V. A. Ltd., Hove, Sussex, England 
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INTRODUCING 


Bas 
Tl =-SOM. 


New Unitized 
Sonic Energy Cleaner 
compact—reliable—new low price 


For superior cleaning on a sustained produc- 
tion basis, Bendix Uni-son utilizes a solid state 
generator, fixed tuning, and Omnimite®, the 
guaranteed-for-life magnetostrictive transducer. 
Flexibility, full warranty, compact size and low 
price make Uni-son the most economical sonic 
cleaner to own, operate, and maintain. 

And it’s from Bendix—pioneer and largest pro- 
ducer of sonic energy cleaning equipment. 
That’s your best assurance of all-around quality 
and dependability. 


”/} woes 
Pioneer-Central Division er ol 7 


The Bendix Corporation } 


Davenport, ews “Sonic ENERGY CLEANING > ' 


(1) Please send complete details on Bendix Uni-son. 
([] Please send details on complete Bendix cleaning systems. | 











Name I 


Address i 
City Zone State 
BE SS SS Sa SS NL Ah A a 
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new generation 


microptic 
auto-collimators 


TA-51 Measures in 
two planes simultaneously 


The new TA-51 Universal Microptic 
Auto-Collimator permits reading 

of horizontal and vertical 
displacements simultaneously—with 
a measuring range of 10 minutes of 
arc and direct reading to 

0.1 second. Illuminator and 
micrometer units are interchangeable, 
permitting straight or right-angle 
viewing, as required; a dual-doublet 
objective lens produces improved 
definition and greater effective 

focal length, with a working distance to 
100 feet. Model TA-50 has one 
micrometer unit, for viewing two 
planes individually. 


Microptic Auto-Collimators establish 
squareness, parallelism, flatness, 
angles, circular spacing—the standard 
for testing of surface plates, 

machine tool alingment, or missile 
guidance units, 


— 


The Photo-Electric Microptic 
Auto-Collimator TA-3 permits 
repeated observations to a setting 
accuracy of 0.05 second. In a series 

of tests, it reduces operating time, 
increases precision and convenience. 
May be used visually, and is adaptable 
for use with graph recorder. 


TA-3 
Auto-Collimator 
Features 
Photo-Electric 
Read-Out 


For complete description of these and other “‘New Generation” 
Auto-Collimators, ask for Catalog AM-91 


EQUIPMENT COMPANY 


431 S. DEARBORN ST. , CHICAGO 6&6, ILL. 


Division of Engineering 
and Scientific Instrumentation 
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Knife Adjustment. .; 


Easy and Convenient on 
STEELWELD SHEARS 














When changing knives, the 
clearance between them can 
be set quickly and accurately 
for their entire length by one 
man working at the front 
as illustrated. 

When shearing, the knife 
clearance can be adjusted to 
suit the thickness of plate be- 
ing cut with a crank at right 
end of machine (not visible 
in this photograph). This op- 


eration requires only a few 
When the knives on a Steelweld Shear are be- at once. One man can make the entire adjustment 


American Machinist/Metalworking Manufacturing 


seconds. 

ing set parallel from one end to the other, it is not 
necessary to have one man at the rear of the 
machine turning adjustment bolts, with another 
man at the front gauging the knife clearance. Nor 
is it necessary to work between or behind the 
hold-downs in hard-to-reach places. 


On Steelwelds the hold-down beam can be 
lifted out of the way and all knife adjustment 
bolts reached from the front of the machine. As 
each bolt is turned, the clearance can be checked 


GET THIS BOOK! 


CATALOG No. 2011 gives 
construction and engineering 
details. Profusely illustrated, 


im 3 
aie STEELWELD el 


* September 18, 1961 


in a small fraction of the time usually required. 

After the knives have been set for parallel, the 
clearance between them can be adjusted to suit 
various plate thicknesses to obtain the best pos- 
sible cuts. This can be done in a few seconds by 
turning a crank and watching a dial indicator. 

Because knife adjustments have been made so 
convenient on Steelwelds, shear operators will 
make them gladly and without hesitation. This 
contributes greatly to accuracy and quality of 
cuts and assures long knife life. 


THe CLEVELAND CRANE & ENGINEERING G0, 


1438 East 282nd Street, Wickliffe, Ohio 
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Why IGETALLOY* 
THROW-AWAY TIPS 


are used by 
every successful industrialist... 


Top quality grades, high precision cutting edges, 
and attractive prices are the keys to any success- 
ful cutting operation. Our IGETALLOY 
THROW-AWAY TIPS incorporate all these 
basic assets. They determine the difference 
between loss and profit operations because 
they produce highest quality products at 
lowest cost. 
IGETALLOY THROW-AWAY TIPS, re- 
nowned for their long life and high speed 
cutting qualities, can be supplied in any specified 
shape or size. 
*IGETALLOY is the trade-name for the high- 
quality cemented carbide tools manufactured 
by Sumitomo Electric Industries, Ltd. 
TICUT (titanium carbide) THROW-AWAY 
TIPS are also available for extra-high speed 
cutting. 

For catalog and price list write to: 


SUMITOMO SHOJI NEW YORK, INC. 


149, Broadway, New York 6, N.Y. Tel: WOrth 4-3144 


LL SUMITOMO ELECTRIC INDUSTRIES LTD. 


() 
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DRILLING ana TAPPING § 


Multiple Spindle 
Heads 


Drill or tap small parts faster, easier 
and at tremendous savings. 


2 to 30 holes at one stroke 
on any drill press. 

Every unit custom engineered from 
economical stock parts. These Mul- 
tiple Spindle Heads fit your product 


requirements with ‘“‘punch and die” 
accuracy. 


Complete Line-Ettco has the tool 
for your single or multiple 
small hole production job. 


eres Toot AND MACHINE CO., Brooklyn 37, 4 Y. 
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VERTICAL & 


HORIZONTAL 


Another Model F Holding Fixture 
by ZAGAR 


Simplified tooling at reduced cost keynotes Zagar 
fixtures for drilling, grinding, milling and other 
finishing operations. The Zagar V-H will: 


e SET UP QUICK 
e LOAD EASILY 
@ ELIMINATE NEED OF ANGLE PLATE 


Get more information in Reference Sheet 14-A-9. 


ZAGAR, INCORPORATED 


77, Cah 23886 LAKELAND BLVD. 
5 T 


CLEVELAND 23, OHIO 
OOLS FOR INDUSTRY and SPECIAL MACHINERY 
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NIKON 


OPTICAL 
COMPA RAT‘ 


new model 3A offers unusual screen brightness ai 
image resolution — features zoom-condenser system 


The unusual image brightness, definition and accuracy 
achieved in the new model 3A—to the very edge of the screen 
—is a credit to the quality and design of its optical system. 


The new Nikon model 3A permits surface as well as contour 
inspection—independently or simultaneously. And controls are 
provided for adjusting the intensity of each of the illuminators. 


The surface illuminator may be used 
obliquely to emphasize surface texture. Or, 
for greater measurement accuracy, the sur- 
face illuminator may be used in conjunction 
with lens-mounted, half-reflecting 45° angle 
mirrors to provide shadowless light on the 
optical axis. Contour illuminator employs a 
special zoom condenser matching system. 
Convenient control simplifies adjustment for 
optimum illumination at each magnification. 


features 


new I|4: 
screen 





Model 3A is normally supplied with a choice of one or more 
standard lenses in magnifications ranging from 10x to 100x. 
Other magnifications are also available on special order. A 
3-lens turret supplied as standard equipment, facilitates 
instant changes. Focusing is smooth and effortless. Utilizes 
leadscrew drive with scraped ways and adjustable gibs. 


The model 3A is equipped with a sliding hood 
which may be drawn out to shade the screen, 
or can be retracted to permit ready access to 
chart or screen surface. The overall diameter 
of the screen glass is 14%”, designed for use 
with standard charts. 


The new Nikon 3A accepts a wide variety of 
micrometer stages, holding fixtures, protractor 
screens, charts, photo attachments, and other 
accessories. For details write to Dept. AM-9 


ey NIKON INCORPORATED Instrument Division 111 Fifth Avenue New York 3, N. Y. 
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MODEL 2ML VERTICAL MILLING MACHINE 


Working Surface (Table) 532° x 123 





Main Spindle Speeds 33-2,000 rpm 
(21 different speeds) 











1) Changing speeds of spindle are controlled 
by the hydraulic system of the shifting 
gear. Jump select is easily operated by 
setting the selector dial. Change of meshing 
gears is controlled by the synchromesh 
system so that the gears can mesh safety 
and thoroughly. 

The feed rate is selected with a stepless 
changing feed. 


The longitudinal movement of table can 
control the automatic cycles; the change 
of rapid traverse, the change of feed 
direction and the stop according to the 
combination of dogs. 








SE ge ae : 5 ae = 


MODEL 4A 


Collet Chuck Capacities a 
(Round Stock) 

Chuck Capacity 10’ 
(3 Jaw scroll cnuck) 

Spindie Speeds 40-2,000 rpm 
(16 different speeds) 














It is possible to select easily and speedily 
16 different speeds from 40 rpm in 


minimum to 2000 rpm in maximum with a 
mono-lever connected to the reversal 


braking motion of motor. (Chuck Machine | 


‘| SEIKI HITACHI MACHINERY CO., LTD. 
ee ss. dn me HAKRO C@eeuarD. 


rma 


Coble: “HAKKO MACHINERY Phone: 201 2141 Room 555, Marunouchi Bldg. , Tokyo, Japan 
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Workers can wear this goggle 
over all glasses 


These AO coverglas goggles will fit 
perfectly over all types of personal 
and safety glasses. For chipping, grind- 
ing and other machine and hand tool 
operations, they give maximum pro- 
tection against flying particles from 
any direction. Exceeding government 
specifications, they have 50 mm round 
lenses, either regular Super Armor- 
plate or 6 curve Super Armorplate 
clear and Calobar shades. 


Clear or opaque cellulose acetate eye- 
cups have perforated, corrosion-resis- 
tant aluminum side shields and slotted 
aluminum retaining rings for increased 
ventilation. Two coverglas models 
(the 325 and 325B) feature adjustable 
leather or rigid bar bridges. Com- 
panion welders’ coverglas goggles: 
329 and 329B. Contact your AO Safety 
Products Representative for full details 
and prices. 


NEWS FROM AO 


To keep both goggles and glasses clean 
and fog-free, AO has 1/5-oz. plastic 
pocket tubes of its 350AF Super Clear 
lens cleaner and antifog fluid. Workers 
can carry them anyplace for the best 
available combination of cleaning and 
antifog in one fluid. 


Your Surest Protection ... AQ SURE-GUARD Goggles 


American Optical 


COMPANY 


SAFETY PRODUCTS DIVISION «+ SOUTHBRIDGE, MASSACHUSETTS 
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These symbols 
mean 
professional 

standing... 


... this symbol 
stands for publishing quality 


Just as the seals of the various technical societies and 
associations in metalworking denote professional stand- 
ing, so does the ABC symbol represent leadership and 
quality in publishing. 

The ABC insignia (standing for Audit Bureau of Circu- 
lations) appears on Page 4 of this and every issue of 
American Machinist/Metalworking Manufacturing. It 
tells you that the magazine is a publishing leader; one 
guaranteeing you a quality product that must satisfy. 
Your subscription to AM/MM has been purchased with 
cold cash. In return for the money, we deliver a useable, 
useful business tool. We thus insure that you will be kept 
current in metalworking manufacturing technology. 


ABC further denotes quality and leadership to the 
metalworking suppliers who use our advertising pages. 
Its audit of the statistical information you give us when 
you subscribe assures them that each and every reader 
of AM/MM is a man concerned with metalworking. 
Through such assurance, advertisers know that their 
message is reaching men like yourself—men who matter 
in metalworking manufacturing. 


If you understand the importance of working together 
in technical bodies, you’ll quickly see why ABC is im- 
portant in publishing. Over 2,000 paid-subscription pub- 
lications join together in submitting their circulation 
to ABC’s audits. Under this arrangement all benefit: 
you, the reader; the advertiser; and lastly, we, the pub- 
lishers, by demonstrating our willingness to make our 
audience a clearly defined, no-secrets group. 


American § Metalworking 
Machinist WVanufacturing 


A McGRAW-HILL PUBLICATION + 330 WEST 42nd STREET, NEW YORK 36 
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BIG NEWS FOR USERS OF INSTRUMENT LATHES 


JE VIN . LATHES 


PRODUCE SMALL INSTRUMENT 
PARTS MUCH BETTER 


We present the latest in the series of Levin Instrument 
Lathes, a new model with a half inch collet capacity 
but with the same sensitivity and precision for which 
Levin Lathes are so well known. 


os ie °F ee ras 
LOUIS LEVIN & SON, 


INC., 3573 HAYDEN AVE., CULVER CITY, CALIF. 


Here is a typical exam- 
ple of work which can 
be done in the new Levin 
Y¥,” capacity lathe. A 
hole .002” in diameter 
is being drilled in a 
nozzle. 


Send for literature describ- 
ing the 2” capacity in- 
strument lathe and acces- 
sories. 
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SEARCHLIGHT SECTION 








FOR SALE 
An Excellent Array of Modern Tool Room & Production Equipment 


By order of 


A NATIONALLY KNOWN AIRCRAFT ENGINE MANUFACTURER 


SOME HIGHLIGHTS ARE: 
UNIVERSAL HORIZONTAL BORING MILL 3” 


BULLARD MULT-AU-MATIC 16”, VERTICAL TURRET 
LATHE 36” 


JONES & LAMSON #3, 5, 7A, 8A5, POTTER & JOHN- 
SON 5DLX, 6A, WARNER & SWASEY {4, 3A 
TURRET LATHES 


HENDEY, LE BLOND, MONARCH, SOUTH BEND ENGINE 
TOOL ROOM & COPYING LATHES 


AMERICAN, BAKER, BAUSCH, BARNES, BUFFALO, CARL- 


TON, CLEERMAN, DELTA, NATCO, RADIAL, MUL- 
TIPLE & SINGLE SPINDLE DRILLS 


BROWN & SHARPE, CINCINNATI, COVEL, EX-CELL-O, 
REID, THOMPSON, CENTELESS, CYLINDRICAL, SUR- 
FACE & TOOL GRINDERS 


BROWN & SHARPE, CINCINNATI, VAN NORMAN 
MANUFACTURING, PLAIN, UNIVERSAL MILLING 
MACHINES 


SAWS, HONES, GEAR MACHINERY, BLOWERS, SHOP 
EQUIPMENT, PERISHABLE TOOLS, INSPECTION 
EQUIPMENT, TOOLING. 


FOR FULL PARTICULARS AND INSPECTION UNDER POWER 
CONTACT: JERRY DOYLE 
POST OFFICE BOX 8, SALINA STATION, SYRACUSE, NEW YORK 


TEL: OL 2-3711 
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SEARCHLIGHT SECTION 


LANDIS #2 Race- 
A-Way Grinder for 
external grinding 
of inner races 


Max. size bearing 
races (pitch diam- 
eter)—5” 

Serial No. 523-11 


Built approximate- 
ly 1954 


THIS MACHINE IS NEW, IN ORIGINAL CRATE. 
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MACHINERY COMPANY 


Every Item Guaranteed as Represented 
2¥2"", 8° CLEVE. MOD. "A". 
e Press: 6° x '%" CINCINNATI, 8" Bed. 
: XL-12 Oil-Gear Horiz. Hyd. 6 Ton 

ch: X$-6-48 Oil-Gear Vert. Hyd. 
: 24°* CINC-BICKFORD Service. 
i: . b ie 2LMS—26"" ND-GIFF. 
. 16—24"" BUFFALO FORGE. 
Radial. 





"x r ee Hyd. 
Serf. 3. ag. chuck, 
Barnes Mag. ie Fay 
Grinder: 6"" x 19°" G & L Hyd. Serfac 
Grinder: acxi2" LANDIS t 
is Borer: No. 30A FOSDI 44" 
Keysecters: No. 5 DAVIS, M 


24°", 36°", 54°" BULLARD Vert. Turret 
Lathes. Side et 





: No. 2, 3, 4, 5, 1A, 2A WARNER & 
SWASEY, Preseiec tor, Bar Feed & Chucking. 
Lathes: No. 3, 7 BARDONS & OLIVER Turret. 
Lathe: 20°" ~ Ty AMERICAN Grd. Hd. MD. 

: Ge“. Hd. MD. 


No. 4 CINCINNATI Horiz. & #4 CINC. 
Vert. “DUAL POWER" Mills, 30 HP. 


Mill: = 24 KEARNEY & 
Mill: No. 2 BROWN & SHA’ 
Mill: No. 3¥ VAN NORMAN 





* PEERLESS, 
Ne. 32¢ RACINE 10°* x “ Hyd. 
24"* Gould & Eberhardt, m.d. 


BUY FROM STOCK 316sT. PauL st 
Telephone ROCHESTER 5 
BAKER 5-5887 ay. 
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MANUFACTURING LICENSE 


Substantial and expanding British company en- 
gaged in the manufacture of metal products and 
having associate synthetic rubber producing plant 
seeks licensing agreements with correspondingly 
sound American concern for the manufacture of 
similar products for subsequent sale in European 
and Commonwealth markets 
2 catia ee ba Pome oam, | 
ornia St., ranciseo 11, ° 
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AUTOMATIC SCREW MACHINES 


Model A-25 Traub—several still available 
from original owner—excellent condition. 
Collet capacity 1”. Spindle speeds 550 to 
4000 rpm. Longitudinal turning length 
334”. 2 hp, 220 v., 3-phase. Bar stock 
feed, machine light. Average age 5 years. 
$1400 each at our plant. 
Direct inquiries to Purchasing Department 
OMARK INDUSTRIES, INC. 
9701 S.E. McLoughlin Bivd. 


Portiand 22, Oregon 
PR 5-4311 
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IMMEDIATE DELIVERY 


me —s HIGH SPEED 0.B.!. BLANK- 
PRESSES, ton, 


with 4-6 Perfecto Dou- 
ble eed Scrap aoe Never used. 
PRICE: F.O.B. East ton 


$11,076.00 each 
2—i6 ey O0.B.1. PRESSES, 60 ton 
Geared 


7” stroke, 12” Shutheight, 
7% HP sl 40-80 SPM. Never used. 
PRICE F.0.B. East Boston $9500.00 each 


WIGGLESWORTH 
MACHINERY COMPANY 
60 Border St., East Boston, Mass. 
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BRAKES PRESSES cueaps 


Will Lease or Furnish Long Terms 


JOSEPH HYMAN & SONS 
2600 E. Tioga St., Philadelphia 34, Pa. 
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Watch — 


the Searchlight Section for 
Equipment 
and Employment Opportunities 


14,000 Ton 
MESTA PRESS 


oo RR Ve 











/ may 
Vg 
LIPSETT DIVISION 


Write for our Free Catalog 
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SEARCHLIGHT SECTION 





RBG = Rebuilt Condition Guaranteed 
RCG = Reconditioned — Guaranteed 
*Indicates 1940+ Model **Indicates 1950+ 


AUTOMATICS 
*9/16"—6 spdl Aeme RAG w/Thrdg & Tooling 
*1'%"—6 spdi Aeme RAG w/Thrdg & Tooling 
#14" Cleveland { Spd! Model B-i8 
BOREMATICS 
*1212A Exeello Db! End, 4 Spd! 1948 RCG 
simplex yt te. Db! Spdl Excel 
stokerunit Dbi. End Db!. Spdi. #DH-4 Heads 
& $2! Heald Sp! End, 2 Spd! Exeellent 
Heald, Sgi End, Hydr 32° Swing 1950’s 
BORING MILLS 
36” King VBM complete 
*36" Bullard VTL, Side Head 
*52” King VTL Side Head Clean 
°*54”" G&L “‘Hypro’’, w/extra Heigh 
°74" Bullard “‘Cutmaster” VTL ~4 Frine Rbit. 
*4 Sellers Horiz. Thi. Type (1942) 
“3” Universal Horiz. Tbi. Type (194!) 
*5°—5H Sellers Floor Type—Nice Cond. 
BROACH 
**6 ton—54° Colonial Hydr Ser 13094, Excel. 
**15 Ton LaPointe Vert #SRU-15-90, 8/N 52-252 
CHUCKERS 
**HC Hardinge Chuckers, 1950 & later 
DRILLS 
*I1R Bakewell Radial eo Drill | HP 
“21° Canady Otto #4 19” Dia. wy 
**22” Allan Box Cai. | we 6” Spdl. 
*25” No. 262 Barnes 4 MT, Air feed $ sHP 
*28” Avey 2BMA6 w/Deep Hole Atteh. 
*28" Colubrn No. 4 MT. 8” cap. 10 HP 
» MULTIPLE ig = 
Base gore ane 2 HP 
1 HP 
Mtr. 





pdl. C5B Nateo 244" U.J. 54 Head 
**24 Spdl. C3B Nateo i'2” U.J. 30 x 30 Head 
Spd! H-6 Nateo 
ORULS, RADIAL 
9” Cine Bick w/Box Table 
“3° s 11” Carleton Univ = — 
*4’ x 11” Carleton, Tp’ Wi -» Toi. 
*4’ x 11" Amer. “‘Hole ‘zard™ RBG 
GEAR MACHINERY 
** 258-2 Vineo’Gear Cheeker Involute 
"#13 Gleason Hypoid Cutter Sharpener 
Mich. Gear Finisher, Microfiex Counter 


00 & #1 Hamilton Hob 
“fy. ype A Barber Coleman Hobbers (1 tong bed) 
“Sten Fellows Shaper w/aceess 
Type 6 Fellows #61 Shaper 35” OD C 
**216 Gleason Hypoid, S. Bevel Generate (Ciobbing) 


2848 Pleasant 








GRINDERS, MISC. 
ow. Sons Eeoncortog #IAI95 
**Blake Flue Grinder to 5%” Ca 
"4x 12 Lange Ext. w/Plunge (2) 
*6 x 18 Landis Ext. . o/Plemee #24473 
2 36 C Univ. w/Int. + RBG 
*16 x 86 Landis ow. I Hea 
8 x o Landis Cyl. ay 
**Wickman Microform Tntieal) Like New 
shemiold, Multiform (1957) Like New 
— Univ. Plunge & Int Spd! (1953) 
. 4BGI Van ro ice Head "55 
tandts Univ. ‘int Spd «9 
Landis CHW Univ Like New 1952 
*#2 Cine. Centerless, Profile Dresser RBG 
GRINDERS, INT 
**1109 Bryant Internal 6” Str. 9. swing Excel 
**I316R Bryant Hole Face & Int. 28 Ns (1952) 
Id zematie’’ a RB 
od s (1947) RBG 
T Stsvmath ie Mod. 
Checking 1600 RPM 
eald 36” Swe. itr. 48 & 50 
#172 Heald Gap Type 50”, 36” Str 43 & '53 
#1130Y Bryant S/N U-10271 
#1448 Bryant S/N 10619 
GRINDERS, SURFACE 
*12 x 36 Mattison, Hydr. Dre 
*12 x 86 G & L Hydr. Crush Grind Atteh. 15 HP 
°36" Hanchett #36 Rotary, 30 HP 
*16°—-#11 Blanchard Vert Rotary R 
** 22. 0” Besley Dbi. Opposed im wheel 
mar ante EQUIP. 
&E Trammel Insp Equip—2 Price—Like New 











LAPPERS 
*74A Excello Centerlap. 10 x 86, % HP 
care Norton Hydr., Vert., 26” Cap. 10 HP 


THES 
**10 x 4 Monarch EE Mfg. Md na ri RPM 


22s 
* 
es 
c 
> 
— 
os 
_ 
« 
= 
ent 
= 


onareh 
Monareh H. 
LeBiond Dual Drive w/aceces. 
OL & Sw/TA, Chete ete. 
6. & S w/Chuek, ete. 
American 18” Air ‘Chuck bay 
. | Contr. 40 H 


G@Nnn 
sags 


* 


segegse 


%. HP RCG 
*24 Chuckh yee) 
*30 x 96 Niles rr lacoaver t A. 3), 4) R 

*74 Star “T”’ 9 15 HP Like New 
LATHES, TURRET 

**22 B & O w/Barfeed, a as ete. 


*24 W&S Preselector, Air Chucker 11942) 


TAylor 5-4461 





“MIDWESTERN” 


**2#5 Gisholt Univ = /Chadties (1950’s) RCG 
*8B J&L Saddle Type 8° Bar Cap. 
*IA W&8 Saddie Type 900 PM 
**3A W&S with Access. 1948 
°*3L Gisholt. & Presel ay Turret 1952 
*2A W & S Saddle Type 3/2” Cap B, Feed 
LATHES, PRODUCTION 
nen *Simplematie Autom 20°, Reatten Table. 
= 76 Seneca Falls ‘‘Lo Swing” 50 HP. 


LATHES, TRACER 

*30H Bullard 8 Spd!l. Man-Au-Trol #26104 
**60" Monarch “T”’ mioengeener (sees ) 

**45 x 96 LeBlond Hydro Trace (1959) 

*36"x36" Monarch H.D’ w/Keller Tracer 
MILLS 

*10R Fray “Ail Angle” Vert. % 

**28-60 Cine. Vert. Hydrotel w /Depth P. 360° 
*36-72 Cine. Horiz. Hydrote cG 

*3K K&T Horiz. Ser. RBG 

*4K—K&T Horiz., 18x42 Thi. My q., HP 
**5HM—K&T Horiz. 18x94" Tb! 20 

**#4 Cine H.S. - T. Vert Mill igs). 

MILLS — PRO’ 

**2.24 Cine panes #50 MT Autom Quill Retr. 
** #32—1248 Sundstrand R&F Ristenihe (1952) 
yr an yb suppeene Rigidmill 15 HP °52 
*56x96 C Hydrom., Simplex 
“3oxd00146° Ingersoll Planer, 4 Heads 
**Beam Mill, Onsrud Mod A288—Tracer Controlled 
**$22 Sundsirana = 48 Rigidmills, R&aF 

MILLS — TRA 

*28-60 Cine oe rare 360° RCG 

*28-96 Cine Vert Hydrotel Hand & Rent Controls 
**36-96 Cine Vert Hydrotel 8D Contro 

“36-72 Cine Horiz Hydrotel Dual a 
MULT-AU-MATICS 

*eiar—12 Spdi Bullard Type K @293840 

*16"—8 Spdi. Bullard Ty. D RCG 

PRESS 


**45 Ton Clearin ae 4 Str rote p=! 

*65 Ton #74 Bliss gap frame (3x26 B 
**75 Ton 9F Cleveland ss Trim" 3 Atteh “y Str. 
**75 Ton Watson Stillman ey yt 
**80 Ton #7 Federal OB! 7 & 1 
**106 Ton A5 Niagara OBI 8° Sir. Cashion 
**400 Ton Ferracute E401, Knue' Joint 

400 Ton Cleveland Toggle Mode 90T96 RBG 
ROLLS 

te 1” NBP Pyramid, Drop End, Older, Good 


*16” MLI6 Doall Vert Band w .—-y 
**20” Doall ‘“‘Contourmatie’’ V. Band Hydr. 
**36 DoAll H.S. Vert. Band., Hydr. Thie (1953) 


WELDERS 

**50 KVA Taylor Winfield Press Type or Spot 
**75 KVA Sciacy Spot 3 phase w/contro 

**75 KVA Feces PCireular 18” Thr 

**100 KVA Thom No. LSS, Lon itdinal 
**Welding Positioners 10 to choose 


MIDWESTERN MACHINERY COMPANY 


Minneapolis 8, Minnesota 





CIRCLE 609 ON READER SERVICE CARD 





ADDRESS BOX NO. REPLIES TO: 
Box No. Classified Adv. Div. of this publication 
Send to office nearest you. 
NEW YORK 36: P. O. Box 12 
CHICAGO 11: 645 N. Michigan Ave. 
SAN FRANCISCO 11: 255 California St. 





POSITIONS VACANT 





Partner—need to invest in and fully manage a 
complete and well capitalized Tool Af Die Shop 
located in the South. Chance of a lifetime for 
right man. P-7393, American Machinist/M.M. 





Foreman: Jobbing Machine Shop New Jersey. 
Thoroughly familiar with operation of Bullard 
T.L., W&S Boring Mill, Planer, Millers, etc., pre- 
fer under 45. Send resume and salary require- 
1ents to P-7429, American Machinist/M.M. 


POSITION WANTED 








Methods Planning Engineer, thoroughly normal- 
ized-Automotive, Aircraft, Electrical, Typewriter, 
Printing and Textile field. Economy tooling for 
short run and heavy automation. Estimating, de- 
sign and build experience. Author of following 
publications: Quality Control, Progressive Die 
Design, Die Cast Manual and Preventative Press 
Maintenance. M. Kapustin, 8931 Anetta Avenue, 
suth Gate, California. 





BUSINESS OPPORTUNITY 





Swiss Metal fabricator seeks licenses, distribu- 
torships for Switzerland and Europe in machin- 
ery, diary, beverage fields. President in U.S. 
Sept. 25. BO-7397, American Machinist/M.M. 


from 





(tie rod) 
Bed area: 


60” max. ram, 


Red area: 
24” Stroke, 


36” pullback 
head, 


440 motor. 


1000 TON WATSON 
STILLMAN 
Down moving, 4 column with 
cylinders and safety 


Bed area: LR 63, FB 60 
60° Daylight, 48” 


60” x 60” top platen, self-con- 
tained, 75 Hp 2500 Psi, 6’ x 
8’ floor area 


23” max. work height. 

self-contained. 

With prefill tank, pump—oil any, 
volume, flat belt drive by G.E. 


6’ x 4° floor area, 


EASTERN 
MA LLEAB L E 25° rain io 9 post dt- 


New Castle Ave. & F Street 
Wilmington, Delaware 


PHONE 
Overall dimensions: 6’ x 9’ x 18’ Mr. Robert Corlan OLympic 5-0554 9° 


¢e HYDRAULIC PRESSES 


200 TON H.P.M. FASTRAVERSE 
High Speed, Down moving, straight side 


LR 31", 
6’ max. Daylight, 37” Side Clearance 
14” ram diameter, 2600 


FB 31” 


PSI operating pressure 
4’ x 6’ LR floor area, 22’ high 


100 TON PRENTISS 
Oi! Gear, —_ Moving, Double Acting 
LR 36", FB 36” 


straight side (with tie rod) 
11” ram diameter, 54” high main ram, 


40” bed to cross- 


15’ high 
750 TON BALDWIN 
SOUTHWARK 
Down moving, 4 column with 
pullbacks 
Bed area: LR 53”, FB 42” 
48” Daylight, 40” Strok 


53” x 31” between 


columns. 
Self-contained motor and pump, 
42” ram area w/4 “‘T”’ 
slots 1” 


x 9° floor area, 19’ high 
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WANTED CAPABLE MACHINIST 
For accurate work on large machine tools in 
Texas. Must have crankshaft finishing experi- 
ence, good health, good habits. Age net an 
issue. Steady work, pleasant werking condi- 
tions, good pay for right man. 

P-7125, AMERICAN MACHINIST 

645 N. Michigan Ave., Chicago 11, Ill. 





#7 Kling Univ. Ironworker 6"x6"x%" cap. New 1954 
#3 and #4 Kling Friction Saws 
3K K&T Vert. Mill 
%” Kane & Roach Shape Straightener 
27°x22’ c Niles Lathe, Late 
14°x36” Mattison Hyd. Surface Grinder 
6x18 Thompson Hyd. Surf. Grinder 
Send for our complete listings. 
coms ag vk MACHINERY COMPANY 
+ Lake Street, Chicago 7, Illinois 
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. the advantages 
of top plates 
with 
HARD 
EPOXY 
RESIN 


SEPARATORS 


Magno-Lock Fine-Grid 
Chucks have greater 
holding power for 
grinding small as well 
as large pieces— 
poles are 37% closer 
together than in other 
grid type chucks. 


...in all MAGNA-LOCK 
FINE-GRID MAGNETIC CHUCKS 


Magna-Lock’s exclusive epoxy resin separators are impervious 
to electrolytic action of coolants. Great impact strength pre- 
vents recessing. They are easier to grind in, are more stable 
than lead. They bond firmly with the steel chuck poles, pro- 
viding a positive seal against moisture. 

SEND FOR FULL DETAILS—DEPT. A-91 


PP Pm Vc tela aac) 120) 7 Vile), Men va 
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METAL-CUTTING 
AT MORE THAN 100,000 SFPM? 


Ultra-high speed machining is a subject that intrigues 
many production men in metalworking. The 16-page 
Special Report that AM/MM published in February, 
1960, sums up recent development in the technique. If 
you'd like a copy, send 35¢ to 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 











INDEX TO 
ADVERTISERS 


This index is published as a convenience to 

= readers. ye F care is taken to make it 
curate, but AMERICAN MACHINIST/ 

METALWORKING MANUFACTURING 


assumes no responsibility for errore or 
omissions. 


Air Express Div. 
R.E.A. Express ... 


oy 
Adamas Carbide Corp. .......................... 154 
Airborne Instruments Laboratory . 142-143 


Alemite Division 
Stewart-Warner Corp. . 


Allegheny Ludlum Steel Corp. 
Allen-Bradley Company ... 
Allis Co., Louis ... 


Allison-Campbell Div. 
American Chain & Cable Co., Inc. 256 


American Chain & Cable Co., Inc. 
Allison Campbell Div. .......... 


American Machinist/Metalwork- 
ing Manufacturing ...........30-31, 238-239 


American Oil Co. .... : 173 
American Optical Co. ............... 265 
American Sealants Co. ....... 246 
American Sip Corporation . 3rd Cover 
Ames Co. B. C., .... ais 215 
Armstrong Blum Mfg. Co. .... 68 
Armstrong Bros. Tool Company 77 


Baldwin-Lima-Hamilton Corp. 
Industrial Equipment Div. 233 


Barber-Colman Co. .. ON 
Bardons & Oliver, Inc. a . 206 


Barry Controls 
Div. Barry Wright Corp. .... 


Bath & Co. Inc., John 
Beaver Pipe Tools, Inc. 


Behr-Manning Co. 
Division of Norton Co. 


Bendix Corp. 
Pioneer Central Sonic Energy 


Besly-Welles Corp. . 
Bethlehem Steel Company 
Bijur Lubricating Corporation 


Black Diamond Saw & 
Machine Works .. 


Blake Co., Edward 

Bliss & Laughlin, Inc. 

Boeing Airplane Co. (Wichita Div.) 16-17 
Brown & Sharpe Mfg. Co. 61-67, 79 
Bryant Chucking Grinder Company 97 
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Buck Tool Company ............... 
Bullard Co. i ii 
Burg Tool Mfg. Company a. 


Butterfield Division 
Union Twist Drill Co. 


Carborundum Company ... 


Carmet Division 
Allegheny Ludlum Steel Corp. 


Cincinnati Milling Machine Co. 
Grinding Machine Division 


Cincinnati Milling Machine Co. 
Grinding Wheels Division .. 


Cincinnati Shaper Co. ..... 
Circular Tool Company Inc. . 
Cleveland Crane & Engineering Co. 
Coes Knife Company ..... 

Cogsdill Tool Products Inc. 
Commercial Filters Corp. 


Coromant Sales Div. 
Sandvik Steel Inc. 


Cross Company 


Cutler-Hammer 
AIL Division 


Delta File Works Inc. . 


Delta Power Tool Div. 
Rockwell Mfg. Co. ............... 


Dodge Manufacturing Corporation 


Dow Metal Products Company 
Div. Dow Chemical Co 


du Mont Corporation 
Dykem Company 


Eagle Picher Company . 
Edlund Machinery Co. 

Eisler Engineering Co., Inc. 
Eldorado Tool & Mfg. Corp. 
Engis Equipment Co. ........ 
Ettco Tool & Machine Co., Inc. 


Fabreeks Products Co. Inc. . 
Fellows Gear Shaper Co. . 


Felters Co. 
Unisorb Division 


Friden Ince. ................. 


(Continued on page 272) 





Page 
272 
86 


208-209 


224-225 


185 


231 
144 


174-175 


76 
271 





DYKEM 
STEEL BLUE 


> 
= - 


making Dies and 
Templates 


THE 


23018 North 11th St. 


rev y= is 
ted with 
Bakelite vee ee 
a age bog fh 
plying right at nc 
metal surface ready for = 
layout in a few minutes. 
The dark blue background 
makes the scribed lines 
show up in sharp relief, = 
prevents metal glare. In- = 
creases efficiency and 
accuracy. 


Write for sample = 
on company letterhead =: 
DYKEM COMPANY = 
© St. Louis 6, Me. == 
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RODGERS HYDRAULIC, 


7401 Walker St., 


@ tonnage capacities 

e platen dimensions 

e daylight 

e platen travel 

e clear span between rods 
e rod diameter 

e floor space 

@ pump type 

e cylinder detail 

e ram diameter 

e full-tonnage pressure 
e bolster opening 

e draw 

e other factual data 


...0N 90 sizes and 
types of metal working 
and drawing presses, 
50 to 400 tons. It’s 
yours for the asking. 


INC. 
Minneapolis 26, Minn. 
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Here they are—the Bed chucks that 
solve most work-holding problems 


a 


. e @ 

Left to right: Ready to cut your machining costs 
6 of the 15 types 
of Buck chucks. You start saving—on production or in the tool 

: : room—the day you put Buck Ajust-Tru chucks to work. 

: a — MANUAL chucks adjust for dead true precision 

gibbed keyways in a minute — guarantee .0005” precision chucking 
duplicate parts. 

POWER chucks—steel or aluminum body, regu- 

. Steel Power lar or serrated jaws—guarantee precision within .001” 

chuck, Serrated and provide many other exclusive operating savings. 

Jaws It’s the unique, patented Buck Ajust-Tru principle 

4. Independent that makes Buck chucks so different—at no price pre- 
chuck mium. Iv ll be well worth it to get full details. 

. Steel Power NEW Catalog 61 ready—write for it. 
chuck, American 


tandard 
Ps habit BUCK TOOL COMPANY 


910 SCHIPPERS LANE « KALAMAZOO, MICH. 


2. Dust proof chuck 
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HOW TO WRITE BETTER REPORTS 


How many times have you fought your way through a 
wordy, difficult hard-to-read report that, with a little ef- 
fort, could have been made easy to understand and 
digest. Here’s a pocket-sized, 26-page, booklet that will 
assist anyone who has to write reports. It’s available for 
50¢. 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 
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General Radio Company 

Gisholt Machine Co. ‘ 

Goss & de Leeuw Machine Co. . 
Grant Mfg. & Machine Company ........ 
Greenfield Tap & Die 

Greenlee Brothers & Company . 


H-P-M Division, Koehring Co. 

Hakko Co. Ltd. 264 
Hanchett Magna-Lock Corp. 270 
Hardinge Brothers, Inc. flee 
Harig Manufacturing Corp. 232 


Heald Machine Co. 
Sub. Cincinnati Milling Machine Co. 
2nd Cover 


Hitachi Machinery Co. Ltd. (Seiko) 264 
Hoover Ball & Bearing Co. 81 
Hughes Aircraft Coe. ; 82 


IBM Corporation 
Data Processing Div. 


Ideal Industries, Inc. 
Index Machine Co. ................... 
Ingersoll Milling Machine Co. 
Inland Steel Company 


Jarvis Corp. 
Johnson Machine Co. Carlyle . 
Jones & Lamson Machine Co. 


Kaiser Aluminum & 
Chemical Sales Inc. 


Kalamazoo Tank & Silo Company 


Kennametal Inc. 


L & J Press Corp. 

Laminated Shim Co. Inc. 

Landis Tool Company ... 10-11, 13 
La Pointe Machine Tool Company .22-23 
Le Blond Machine Tool Co., R. K. .. 28-29 
Lees-Bradner Company nis 
Leland Gifford Company 276 
Levin & Son Inc., Louis 267 
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Linde Co., Div. 
Union Carbide Corporation 


Linley Brothers Co. 


Lucas Machine Division 
New Britain Machine Company . 


Ep PRONG GO. as dissiseccicdccccs. 


Mallory Metallurgical Co. 
McGraw-Hill Book Co., Inc. 


Metallurgical Products Dept. 
General Electric Company 


Miller Electric Mfg. Co. 


Minneapolis Honeywell 
Machine Control Group . 


Moline Tool Company 190 
Moore Special Tool Co., Inc. 146 


Morse Chain Co. 


A Borg Warner Industry 216-217 


National Bending Machinery Corp. 222 
National Broach & Machine Co. 58 
National Tool Company 241 


New Britain Machine Co., The 
Lucas Machine Division 59, 60 


Niagara Machine & Tool Works 221 
Nikon Incorporated 


Norden Division 
United Aircraft Corp. 


Norton Company ........ 


Ohio Knife Company .. 
Optical Gaging Products Inc. 
Orban Inc., Kurt . 

Osborn Mfg. Co. .. 


Parker Hannifin Corp. ...... 


Perfection Gear Co. 
American Stock Gear Div. 


Philadelphia Gear Corp. 
Pines Engineering Co. Inc. 


Pratt & Whitney Co. Inc. 


182-183 
131-134 


(Continued on page 274) 
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you can 
design 


THE OHIO KNIFE CO. CAN MAKE 


For FREE Bulletin-A, describing O-KNI-CO hard- 
ened ways, wear plates, etc., write Dept. 122- W 


BETTER — our time proven proc- 
ess of bonding special analysis 
tool steel to tough machineable 
steel, then hardening the tool steel 
(65-66 Rockwell C) along entire 
length, enables us to give you 
hardened surfaces anywhere you 
want them. 


FASTER — we make hundreds of 
these special shapes for every 
conceivable application—our new 
production methods are geared to 
meet fast delivery requirements. 


LOWER-IN-PRICE — no one is as 
completely set-up — design, engi- 
neering, heat treating and produc- 
tion—to deliver these special ways 
to you at a price far below what 
it would cost you to make them 
yourself. 


IMPORTANT —we carry in hardened 
stock 12 standard way shapes in 88 sizes, 
with delivery from stock to 5 weeks. 


THE OHIO KNIFE CO. 


CINCINNATI 23. OHIO 
CIRCLE 473 READER SERVICE CARD 

















RANT 


RIVETERS — PIONEERS in 
their line — head rivets from 
smallest to 34” diameter 
either by NOISELESS SPIN- 
NING’ or. VIBRATING 
HAMMER method — Sizes to 
meet all needs — Types in- 
clude Vertical and Horizon- 
tal Multiple Spindles. 
Write jor literature and don’t 
forget to send samples. 
THE GRANT MFG. & 
MACHINE CO. 


85 Silliman Ave., Bridgepert, Cenan. U. 8. A. 
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NO. G75-2-60 


f 


f NO. 27 


: -* 


3 *e = 


L&J 
PRESSES 
4G 3 = 
PRODUCTION 
cosTs 


DOWN! 


There’s a good reason why L&J Presses can do 
this—they are engineered for it. Each year sees 
new techniques in metalworking, and each year 
sees more improvements in L&J Presses to match 
them to user's requirements. Advancements in 
basic design, metallurgy and components con- 
tinue to provide increased efficiency and depend- 
ability needed to keep metalworking costs down. 


Now is the time to find out what these highly improved 
L&J Presses can do for you. Write for catalog of 14- 
to 150-ton O.B.I. Presses, 20- to 150-ton Straight Side 
Presses and 30- to 75-ton Gap Frame Presses...a 
size and type for most press requirements. 


L&J PRESS CORPORATION, 1629 STERLING AVE., ELKHART, IND. 
CIRCLE 475 READER SERVICE CARD 











DO YOU HAVE THE ENGINEER'S GUIDE 
TO BLIND RIVETING PRACTICES? 


Installed cost of a blind rivet is ofttimes lower than over 
fastening devices. Here is a 8-page analysis and com- 
pendium of blind riveting practices and applications. The 
reprint is priced at 35¢ and may be secured from 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 
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R.E.A. Express 
Air Express Div. 


Republic Steel Corp. 

Rivett Lathe & Grinder, Inc. 
Rodgers Hydraulic Inc. 
Ruthman Machinery Co. 
Ryerson & Son Inc., Joseph T. 


SKF Industries Inc. 
Sandvik Steel Inc. 


Schrader’s Son, A., Div. 
Scovill Mfg. Co. Inc. 


Seneca Falls Machine Company 
Sheffield Corp. of Bendix Corp. 
Simonds Saw & Steel Company 
Simpson Optical Mfg. Co. 
Sinclair Refining Co. . 

South Bend Lathe Inc. 

Sperry Gyroscope of Canada, Ltd. 
Springfield Machine Tool Co. 
Square D Company 

Starrett Co. L. S. 


Steelweld Machinery Division 
Cleveland Crane & Engineering Co. 


Stewart-Warner Corp. (Alemite Div.) 
Sumitomo Electric Industries Ltd. 


Sweets Catalog Service 


Taft-Peirce Mfg. Co. sanatingn a 
Talcott, Inc., James 240 
Thompson Grinder Company 100 


Timken Roller Bearing Company 
Steel & Tube Div. re 4th Cover 


Traub U.S.A. Ine. es 204 


Union Carbide Corp. 
Linde Division . 


Unisorb Division of Felters Co. 


Universal Cyclops Steel Corp. . 
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Van Norman Machine Co. 
Div. Van Norman Industries Inc. . 24-25 


Vascoloy-Ramet Corporation 156 


Vlier Engineering Corp. 
Sub. Barry Wright Corp. 250 


Voss Engineering Co. . 248 


Wadkin Ltd. GOLD STAR SR 


Wales Strippit Co. ...... 
Walker Co., Inc. O. S. 
Warner & Swasey Co. 
Wells Mfg. Co. 

Wesson Co. 
Williams-White & Co. ..... 
Wood Co., R. D. ............ 


a ¥ a 
Wyckoff Steel Co. . | t f le ge 
GOLD STAR SRH 


Zagar Inc. ... Much more! More and better welds in less time, for one thing. You buy the welder 
just once ... but every minute it's in use, it’s bearing big interest in the form of in- 
creased production. More welder life too: Better basic design combines with Miller's 
own selenium rectifier to deliver performance, reliability and rectifier durability never 
approached elsewhere. And more economy too? Yes, especially more economy. That's 
why motor generator sets — even new ones — are being replaced daily with Miller Gold 
American Metalworking Star SR welders. 


Machinist \ Manufa 
cturing Write for descriptive literature on the Miller Gold Star SR or SRH, or see your local 
ADVERTISING SALES STAFF Miller dealer for a demonstration on the how and the why of the ‘‘More You Get 


Atlanta 9 . . . Robert H. Powell, Jr., 1375 With a Miller.'’ He proves it! Also available upon request is a new and interesting 


Peach St., NE. id ‘ —— . 
Pe -. sag CG. ©. Chen, Ben li. pamphlet ‘‘Rectifiers for Welding'’ — which you should have. 
Koch, McGraw- Hill Bldg., Copley Square, 
Congress 2-1160 
Chicago 11... W. J. Haring, Paul J. Pierce, 
of, Michigan Ave., Mohawk 4-5800 il 
phe we SWRG EEE a? ELECTRIC MANUFACTURING COMPANY, APPLETON, WISCONSIN 
Cleveland 13... H ‘ 
Sandaating Bldg., SS Public pan | a Distributed in Canada by Canadian Liquid Air Co., Ltd., Montreal 
perior 1-7000 
= oF - « Frank LeBeau, 901 Vaughn 
Seay Rivratie 7 km Siti tenee CIRCLE 477 READER SERVICE CARD 
mee 1700 Broadway, Alpine 5-2981 
T. H. King, 856 Penob- 
., Woodward 2-1793 


— IS INTERFEROMETRY THE ANSWER TO 
To er i BETTER INSPECTION DEVICES? 


patichardson, $00 Filth Ave. + Oxtord 5-5959 
adelphia J iebout, 6 P. ° : . ‘ ; 
Conter Plase, Locust 6-430. The interferometer is playing an ever-growing role in 


Pittsburgh 22 ...K. R Cook, 4 Gate- ‘ P ° : 
~wtmntineiu“ industry’s search for better inspection equipment. The 


vie. “yamball Be coriat 8 a latest thinking in this field—and how it can be used in the 


tts ae tee ea shop—is contained in a 16-page reprint from the June 13, 


Sti es Bong $2000 Horas, 25 Cal 1960 issue of AM/MM. It’s available for only 35¢ from 


= ‘- — — E. E. Schirmer, 
° ee | ° 

sermon Stanley "“Kimes, 85. Westend Reader Service Department 

ee neces ©. Geese, 8 ines American Machinist/Metalworking Manufacturing 


du Port, Geneva 330 West 42nd Street, New York 36, N. Y. 
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management 
will Duy 


proven 
performance 
ILC 


Less work-handling, faster production, better control of 
hole size and location . . . these are the benefits that 

yaa eee a . . . . THE JOB: Drill 34” oil splash hole 
quickly justify investment in Leland-Gifford special drill- and 3%” metering hole in connect- 


ing machines. We will gladly work up your rough notes ing rod. 
THE MACHINE: A Leland-Gifford 


into a fully developed proposal and supply the facts and two-unit special with one No. 4 and 
one No. 3 self-contained drilling 


figures you need to sell management on your suggestions unit. Index table is loaded with 
four parts in each station and 


for better precision drilling methods. clamped by hydraulic clamp cyl- 
inders. Four-spindle multiple head 

= a permed i my splash holes to 
. enpe * epth; directed air jets at rear sta- 
For automatic drilling at ifs best tion clear chips, four-spindle head 
at right station drills metering 

holes. Production of 620 pieces per 


be sure to see Leland-Gifford hour is easy at 100% efficiency. 


CALL THE OFFICE NEAR YOU 


LELAND-GIFFORD _ J wet .ypssenusers 


Cc 
2515 W. Peterson Ave. 75 S. Orange Ave 


© Detroit South Orange, N.J. 
10429W.McNicholsRd. Los Angeles Office 

= Cleveland 22 2620 Leonis Bivd. 
P. O. Vernon 58, Cal. 


Box 853 


DRILLING MACHINES Bh gets to ses. conven matics 
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Use this convenient, time-saving card 
to keep up-to-date with 

the metalworking industry 

served by 


American = Vetalworking 
Machinist Wanufacturing 


| 
| 
| 
| 
| 





PRINT OR TYPE 
NAME AND ADDRESS 
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Address letters to: 


AM/MM 
Reader Service 
330 W 42 St. 
NY 36, NY 
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Circle key 
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to number of 
advertisement, 
shop equipment item, 
or catalog 
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interested 

















WWMLVYILIT 3944 | 





ppoun, 
Ajuo ySn 


ww/wy 404 UONdIs2Sqns jouOsiad Aw s94uUa asDalg 
S1aVd “SIWIMILVW “LNIWdINDI dOHS MaN / 


LNaWdINDd 111N89¥ GISN SATayNs | 


= 





uoNdis2sans MeN 


OO'E$ 4P9A | 


poinjoojynuow 

666-005 [ |" 

667-001 
saahojdwa 


jonpoid solow [ sz vez eve zve 1 
Oc 49PUN 
éyupjd 4snoA ui 


ésunid 4noK 4p 


jOmausy 
00'S$ S109 7 





J9AQO pup 000 | 





ite).t: METALWORKING FACTS FREE on: 


Products Advertised 
New Equipment, Materials, Parts 


otro) eYeR Mello m 1s 





(Sec. 34.9 P. 1. & RB.) 
New York, N. Y. 











To Get These 
Metalworking Facts: 


1. Circle key number on this 
prepaid card which corre- 
sponds to number of the 

’ advertisement, new equip- 
ment item or catalog which 


interests you. 


», PRINT or TYPE Your 
Name, Title, Company 
Name and Address. 
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POSTAGE WILL BE PAID BY 


BUSINESS REPLY MAIL 


No Postage Necessary if Mailed in the United States 


3. Tear off and mail... We’ll 
gladly do the rest. 


PS. To subsoube 
te AM) MM 
see other side. 


SERVICES DEPARTMENT 
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INQUIRIES 


(This card expires November 20, 1961) 


September 18, 1961 


AM/MM 








Hydroptic 6AM/7AM for precise measurement of large three 


dimensional mathematical shapes. DIR4 Automatic Repeating 


Control for table and spindlehead-or CN5 SIP Numerical 
SIE $ 


Control for automatic positioning of table, spindlehead and 
vertical measuring quill—are also available. 
For information or nearest distributor, write to 


AMERICAN SIP CORPORATION 


ete earn tae eee . ONE HUNDRED EAST FORTY SECOND STREET, NEW YORK !7, N.Y 


CIRCLE 252 READER SERVICE CARD 








CIRCLE 353 READER SERVICE CARD 


Which billet 
will give you 
uniform 

forged parts 


at lower cost 
? 


Make all the tests you want, but 
you still couldn't determine which 
of these forging billets is better. 
Reason: They’re both Timken® fine 
alloy steel, as uniform as billets can 
be from length to length, from order 
to order. And it’s this exceptional 
uniformity that saves you costly 
interruptions to make adjustments 
in your forging operations. Your 
forged parts are uniform. Your 
costs are lower. 

You can be sure of uniformity in 
Timken steel because of our quality 
control, individual handling of your 
order, thorough, careful inspection. 
For the most for your money in 
your modern forging operations, 
specify Timken steel forging billets. 
And for expert help on your steel 
problems, call or write: The Timken 
Roller Bearing Company, Steel and 
Tube Division, Canton 6, Ohio. 
Cable address: ‘‘Timrosco’’. Makers 
of Tapered Roller Bearings, Fine 
Alloy Steel and Removable Rock Bits. 








